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Apple’s new 

Kfcnitor IL 

A sight for 
sore eyes. 

If you’ve been using aTV as 
a monitor, perhaps you can get 
a friend to read this for you; 

Apple’s brand new Monitor 
II will improve your vision. 

It features all the latest 
ergonomic improvements in 
monitor technology. 

For example; 

Studies have shown that 
the leading cause of eye fatigue 
for computer users is lack of 
contrast between the displayed 
characters and their background. 

So we designed the Monitor 
n around a high contrast green 
phosphor CRT that provides an 
extremely dark background. 
That means you can read text 
at a lower brightness. And 
that means you can be more 
productive — working longer 
and more comfortably. 

Toward that same end, we 
also gave Monitor II a tilt screen. 
So you can angle it perfectly for 
your working position, without 
scooting your chair around or 
sitting on phone books. 

And we made that screen 
anti reflective to reduce glare 
from ambient light. 

Monitor II also features 
a high bandwidth video 
amplifier and a high tolerance 
linearity circuit. The former 
keeps characters from smearing 


on the screen and eliminates the 
annoying “ghosts” left by a fast 
moving cursor. The latter keeps 
characters crisp, legible and 
prevents “keystoning” right up 
to the edges of the display. Both 
add up to superior display of 
80'Column text and extremely 


accurate graphics. 

Designed as the perfect 
system parmer for the Apple" He 
Personal Computer, Monitor II 
requires no monitor stand. It’s a 
perfect fit, aestheticaOy as well 
as technically. So it’s pleasing to 
the eye even when it’s turned 
off. See for yourself. 

At your local authorized 
Apple dealer. 



Sireefi tilts/or 
I)est liwking position. 


Antireflectiiie screen. 


Interior ofCKT is etched to reduce 
glare and improve crispness. 


Fits perfectly atop the Apple He. 






















Apple Computer Jru:.. 20525 Manani Aw., Cupertino, Calif. 95014. Far tlmfer nearest :^aw, call (800) 538-‘9696- © J983 Comjjttter /nc 


Now Apple 
plots color. 

Since color graphics are 
becoming ever more important 
in business, we’ve been hearing 
more and more calls for a color 
plotter as reliable as an Apple. 

Here it is: 

Apples new Color Plotter 
can generate all kinds of presen¬ 
tation graphics, engineering 
drawings or anything else you 
have to illustrate in up to eight 
brilliant colors. 

And it can perform its art on 
any size paper up to 11" x 17" 

Or, with optional transparency 
pens, it can draw right on 
transparent film for overhead 
projection. 

Measuring just 4.8"H x 16"W 
X 12"D, it’s the smallest four- 
color, wide bed color plotter you 
can buy — about half the size 
of conventional flatbed 
plotters. So it takes up 
less space on your 
desk and can easily be 


High tolerance 
ltneani3f circuit. 


Carry on with AppleCare 
Carry-In Service. 


moved to someone else’s desk. 

There are two color plotter 
accessory kits to choose from 
to assure a perfect marriage with 
your Apple II or He, or Apple III. 

Eadr kit comes with eight 
color pens — red, blue, green, 
black, burnt orange, gold, violet 
and brown. Plus a starter 
package of plotter paper. Plus 
all the manuals, documentation 
and cables appropriate to 




your particular kind of Apple. 
So you can get up and coloring 
right away, 

Apple also offers a complete 
seleaion of 24 different pen 
packages — so you can choose 
whatever colors you need in a 
variety of widths for a variety of 
applications and media types. 

As you might expect, all of 
the above is available at many 
of our authorized Apple dealers. 


No matter how long you’ve 
owned your Apple system, 
you can now get a long term 
service contract at a very 
reasonable cost. 

AppleCare Carry-In Service 
is a service plan that will 
cover most Apple-branded 
components in your 
for one full year. 

It covers an unlimited 
number of repairs and is 
honored by over 1500 authorized 
Apple dealere nationwide. 

Apple-trained technicians 
assure you of the highest quality 
service,fast — in most cases less 
than 24 hours. 


AppleCare 
Carry-In Service is ideal 
for anyone who needs to 
know ahead of time the cost of 
maintenance for their system. 

So check out the details — 
you’ll find it’s the lowest cost 
health plan an Apple can have. 


AppleCare Is a service mark of Apple Computer Inc. 


Circle 39 on inquiry card. 
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Cover Story 

36 Product Preview: The HP ISO by Phil Lemmons and Barbara Pobertson / "Magic" 
is the code name for Hewlett-Packard's latest personal computer project—and it fits. 
In this preview, we take a look at the hardware and software that make the machine 
so special, 

51 An Interview: The HP ISO's Design-team Leaders by Phil Lemmons and Barbara 
Robertson / Jim Sutton and John Lee talk about the development of the HP 150. 

Columns 

67 Build the Micro D-Cam Solid-State Video Camera, Part 2: Computer Inter¬ 
faces and Control Software by Steve Ciarcia / In this final article in the series, you'll 
learn how to attach the camera to the expansion buses of the Apple H Plus and the IBM 
PC and how the camera is programmed to work. 

94 BYTE West Coast: Shaping Consumer Software by Phil Lemmons and Barbara 
Robertson / In an Interview Trip Hawkins, president of Electronic Arts, discusses the criteria 
he uses to judge software and explains his view of the programmer as artist, 

107 User's Column: New Computers, Boards, Languages, and Other tidbits by 
Jerry Pournelie / A medical diagnosis-by-computer program is the star attraaion this 
month. 

Themes 

130 The Unix Operating System by Bruce Roberts / The multiuser multitasking 
operating system developed at Sell Laboratories offers powers and abilities far beyond 
those of normal microcomputer operating systems. Our theme articles explore the reasons 
behind Unix's popularity. 

112 The Unix Tutorial, Part 3: Unix In the Microcomputer Marketplace by David 
Fiedler / The final article in this series explains the differences between various Unix ver¬ 
sions and between true Unix systems, work-alikes, and iook-alikes. 

160 Unix and the Standardization of Small Computer Systems by Jean L. 

Yates / The Unix operating system and Che C language will be major factors in the stan¬ 
dardization of file handling and compatibility across small systems and mainframes. 

170 A Tour Through the Unix File System by James Joyce / A devoted Unix user 
surveys points of interest in Unix's hierarchy of files. 

187 The Unix Shell by Stephen R. Bourne / The author of the standard Unix shell 
presents the program that interprets users' commands and is a programming language 
in its own right. 

209 Unix as an Application Environment by Mark Krieger and Fred Pack / Unix 
is the operating system of choice for many programmers because it offers portability com¬ 
munications capability a rich set of utilities, and a large body of applications. 

219 Usenet: A Bulletin Board for Unix Users by Sandra L. Emerson / A look at a 
network of more than 500 Unix systems and its various and sundry uses. 

241 The Unix Writer's Workbench Software by Lorinda L. Cherry and Nina H, 
Macdonald / This applications package can improve your writing by analyzing rough 
drafts and suggesting improvements, 

253 Typesetting on the Unix System by Sill Tuthill / With troff, you can typeset 
manuscripts, tables, and equations with Unix. 

266 Moving Unix to New Machines by Michael Tilson / Unix is highly portable, but 
transporting a large body of software can present problems. 

Reviews 

280 The NEC Advanced Personal Computer by David B. Suits / The author met 
the microcomputer of his dreams in the form of high-resolution graphics, color, and i 6-bit 
performance. 
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292 Radio Shack's TRS-80 Model 4 by Rowland Archer Jr. / Offering a host of new 
features and a new, improved price tag. the Model 4 is proof that large corporations can 

be responsive to the needs of the^r customers. 

306 The Morrow Micro Decision by Tom Wadlow / A neview of the company's first 
effort at a srngfeboard, stand-aione personaf computer, 

316 The Micrpneye by Chns Wieland / Untif now the cost of adding vrsron to a com¬ 
puter has been out of reach for most users. Now there's the IVIicroneye solid-state camera, 
which interfaces easily with a variety of popuiar micrDcomputers. 

324 The M6S000 Educational Computer Board by Robert W. Floyd / For S495. 
you can get acquainted with a 68000-based single-board computer with 32K bytes of 
RAM and what the author says may be the best monitor program in RAM ever developed. 

341 Fancy Font by Paul E. Hoffman / With this easy-to-use program and an Epson 
printer you can design your own type styies. 

428 More Unlx-style Software Tools for CP/M by Christopher O. Kern / The 

Microtools package includes the most popular utilities available for the Unix operating 
system. 

Features 

350 Photographic Animation of Microcomputer Graphics by Peter Cann / By in¬ 
terfacing a movie camera to a computer, you can achieve the animation quality of com- 
mencial movies or television. 

366 The Fourth National Computer Graphics Association Conference by Alex¬ 
ander PdurneMe / This year's NCGA conference offered Improved graphics hardware, but 
graphics software still leaves a lot to be desired. 

384 Echonet, Part 2: The Compiler by C. Bradford Barber / In the conclusion of 
this series, the author explains how his system produces relocatable code from Engiish- 
like programs. 

398 Computer Crime: A Growing Threat by Collen Gilfard and Jim Smith / The 

machine that provides businesses with a competitive edge is also placing them at the 
mercy of a new type of lawbreaker—the computer criminal. Fortunately, there are ways 
to prevent unauthorized computer access. 

439 Mainframe Graphics on a Microcomputer by Mahlon Kelly / If you have a smart- 
terminal program and a microcomputer capable of high-resolution graphics, you can display 
complex graphics. 

44? Talker by Heyward S, Wrlliams / Writing a talking program Is simple, says the 
author. If you can use PRINT and INPUT statements to automatically transfer information 
to a speech synthesizer. 

480 Bitmaps Speed Data-handling Tasks by Eric Sohr / Strings of ones and zeros 
can make short work of ordered-list comparisons and file searches. 

499 Simplified Program Interfacing by Rayrrtond Irvine / A programming technique 
based on jump and data tables simplifies the Interface between two programs when at 
least one of them has fixed entry points and data addresses. 
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Editorial 


A Challenge to Education 

Lawrence J. Curran, Editor in Chief 


Two months ago, I editorialized about Project Athena, an effort at the 
Massachusetts Institute of Technology to explore how advanced computers 
and computer graphics can change the ways in which university students 
learn (August^ 4)’ Both Digital Equipment Corporation and IBM Cor* 
poration are contributing valuable equipment and services to the project, 
which is named after the Greek goddess of wisdom, I applauded those com¬ 
panies^ along with Apple Computer Inc*, for their contributions to educa¬ 
tion. Apple has donated several million dollars worth of personal computers 
to more than 9000 public and private schools in California, 

Now it"s time to applaud Radio Shack for undertaking 'America's Educa¬ 
tional Challenge/' a program intended to introduce computer literacy in the 
earliest grades possible. The program will help elementary and secondary 
school teachers to teach students about computers by assisting teachers to 
become computer literate themselves. Three years ago—even before it for¬ 
malized this program—Radio Shack took steps to acquaint educators with 
computers by allowing them free use of equipment in Radio Shack training 
centers. 

In announcing the details of America's Educational Challenge earlier this 
year, John V. Roach, president and chief executive officer of Tandy Corp,, 
explained why training facOities, located at more than 400 Radio Shack Com¬ 
puter Centers, had been opened to educators. He said educators had 
repeatedly indicated that they couldn't effectively communicate with students 
about computers until they themselves became computer literate. 

Roach also commented that Radio Shack's efforts grew out of the company's 
conviction that most Americans under the age of 40 will have to become com¬ 
puter literate in the next decade. We agree, and we commend Tandy/Radio 
Shack for undertaking America's Educational Challenge. The program enables 
teachers to take three courses that provide 24 hours of computer training, 
including an introduction to BASIC, BASIC programming, and a workshop 
intended to give professional educators an overview of microcomputer ap¬ 
plications in the classroom. 

In addition to a certificate authorizing free teacher training. Radio Shack 
has sent the following to more than 103,000 U,S, schools: an educator's hand¬ 
book describing how microcomputers are used in schools, a basic computer- 
literacy package designed to teach elementary computer concepts with 
duplication masters, a secondary-level textbook that illustrates programming 
concepts, examples of what other school districts are doing with computers, 
and an order form that enables teachers to sign up for additional computer 
training. 

Radio Shack deserves recognition for sponsoring the program. Of course, 
it can't help but stimulate sales of Radio Shack computers and software when 
teachers who have been trained on the equipment decide to purchase their 
own computers or have an opportunity to influence a school's purchase. But 
the cost to Radio Shack for only the teacher-training portion of the program 
could top $10 million if only 2 percent of those being offered the classes took 
them. That's a substantial investment that carries no clear guarantee that only 
Radio Shack will benefit from the influence of AEC-trained teachers,* 
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How to buy a computer 
by the numbers. 


IntroducingtheCromemco C-10 Per- 
sonal Computer. Only $1785. including 
software, and you get more profes¬ 
sional features and performance for the 
price than with any other personal 
computer on the market. WeVe got the 
numbers to proved. 

The C-10 starts with a high-resolu¬ 
tion 12" CRT that displays 25 lines with 
a full 80 characters on each line. Inside 
is a high-speed Z-80A microprocessor 
and 64K bytes of on-board memory. 
Then there's a detached, easy-to-use 
keyboard and a 5disk drive with an 
exceptionally large 390K capacity. 
That's the C-10, and you won't find 
another ready-to-use personal com¬ 
puter that offers you more. 

But hardware can't work alone. 
That's why every C-10 includes software 
—word processing, financial spread 
sheet .investment planning and BASIC. 

S d-working, CP/M^-based software 
: meets your everyday needs. Soft- 
e that could cost over $1000 some¬ 



where else. FREE with the C-IO. There's 
really nothing else to buy. 

But the C-lO's numbers tell only 
part of the story. What they don't say 
is that Cromemco is already known 
for some of the most reliable 
business and scientific 
computers in the industry. 

And now for the first 
time, this technology 
is available in a 
personal computer. 

One last number. 

Call 800 538-8157 x929 
for the name of your 
nearest Cromemco 
dealer, or to request 
literature. In California 
call 800 672-3470 x929. Or write 
Cromemco, Inc., 280 Bernardo 
Avenue, P.O. Box 7400, Mountain 
View, CA 94039. In Europe, write 
Cromemco A/S, Vesterbrogade 1C, 

1620 Copenhagen, Denmark. 


CP/M^ IS a registered trademark of Digital Research. Inc, 
AJ1 Cromemco pnodLictsare serviced by TRW. 


Cromemco 

Tomorrow's computers today 

Circle 127 on inquiry card. 
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Staff-written highlights of late developments in the microcompyter industry* 

WESTERN ELECTRIC IS FIRST IN U.S. 256K DRAM MARKET 

Western Etectric, New York, NY, is now selling its 256K-bit dynamic random-access memory (DRAM} 
chip, which is currently being shipped. Previously, Western Electric had made components only for its 
own products. 

Several other U.S. firms are developing 256K DRAMs for shipment in 1984. Motorola plans to ship 
samples to companies in the fourth quarter of 1 983 and offer production quantities in early 1 984, while 
Intel, Micron Technologies, Texas Instruments, INMOS, and National Semiconductor are expected to 
begin shipping sample 256K chips during the first half of 1984. While other firms prepare 256K- by 
1-bit DRAMs, Mostek, Carrollton, TX, has announced that it will begin shipping sampies of a 32K- by 
8-bit DRAM this month, Mostek expects that architecture will result in less expensive, less complicated 
designs but is also working on a 256K- by 1-bit DRAM, 

Despite Western Electric's experience in the design of semiconductor products, the other entrants into 
the 256K DRAM market don't consider it any different from other competitors. One firm projects the 
sales of 256K DRAMs at several billion units per year by 1988 and is uncertain that any one company 
can dominate that large a market. Just as significant in the industry are the six Japanese companies 
reported to be designing or shipping samples of 256K DRAMs: NEC, Oki, Fujitsu, Hitachi, Mitsubishi, 
and Toshiba. The Japanese have already achieved a dominant market position in 64K DRAMs. In addi¬ 
tion, Siemens Corp. is reported to be developing a 256K DRAM in Europe. 

Oki Semiconductor says it will ship 10,000 units per month in the U.S. starting this month, Oki ex¬ 
pects to ship about 20 percent of all 256K DRAMs worldwide in 1984, or about 600,000 of 3 million 
units it predicts will be sold. 

SHORTAGES AND DELA YS OF COMPONENTS AND MEMORY PLAGUE MICROCOMPUTER COMPANIES 

A rapid increase in orders for microcomputer components and memory has led to shortages and delays 
for some products. The earliest pinch was in 64K-byte RAM chips, but high demand for other com¬ 
ponents has also led to production delays as suppliers receive unanticipated orders and must either 
delay shipment or ship partial orders. National Semiconductor, which abandoned its 64K DRAM chip in 
early 1983 because of production problems, planned to manufacture the Oki Electric 64K DRAM start¬ 
ing in September and hopes to have its own version in production by mid-1984. 

Low-power CMOS components, logic circuit chips, and even the popular Z80 microprocessor are 
becoming hard to get. In late summer, lead times for many versions of these products were 14 to 16 
weeks, as compared to less than two weeks in February. New orders for one National Semiconductor 
logic circuit won't be shipped for at ieast 30 weeks. 

Of several computer manufacturers contacted, most say they haven't been hurt by the pinch, though 
many agree a problem exists and that it couid get worse. Most said they have long-term contracts with 
suppliers for their needs and speculated that new companies might have more problems. 

TELELEARNING CREA TES AN ELECTRONIC UNIVERSITY 

Telelearning, San Francisco, CA, has announced an Electronic University through its networking system. 
The company will sell a software and modem package that enables owners of the IBM PC, Apple II, or 
Commodore 64 with at least one disk drive to access Teleiearning's network system. The package wili 
cost from $ 119 to $200, depending on the computer. Users can then select courses for $50 to $200 
each, access course materials, and ask questions of the instructor through the network. Access is 
through Tymenet, Telenet, and Uninet at no additional charge. 

TEXAS INSTRUMENTS AND TIMEX TRY TO ROOST SALES OF LOW-COST COMPUTERS 

Texas Instruments, Lubbock, TX, has extended the $50 rebate on its 99/4A computer until January 31, 
1 984, and extended its warranty to one year. Tl will also provide 99/4A buyers with a free five-hour 
course or a free "Teach Yourself BASIC" cassette. In addition, Tl has cut the price of a disk-drive/ 
memory system: the expansion unit, a 32K-byte RAM cartridge, and a disk drive and controller will be 
combined for a retail price of $ 550, down from $ 1 200. 

In another effort to boost sales, Timex Computer Corp., Waterbury, CT, is giving away a Timex watch 
to buyers of a Timex/Sinclair TS1000 and a RAM pack. Timex wiii also offer two free software 
packages for every two purchased. 
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WANG ANNOUNCES A HtGH DENSITY MEMORY MODULE 

Wang Laboratories Inc,, Lowell, MA, has announced the single in-line memory module (SIMM!, a high- 
density memory package that fits nine 64K-bit RAM chips into a %- by 3-inch space on a printed circuit 
board. Wang hopes to use 256K chips in the SIMM in the future and predicts that the SIMM could fit 1 
megabyte of memory in a 3- by 4-inch area using industry-standard mounting practices. 

LNTERLAN ANNOUNCES A $400PER DEVICE ETHERNET LINK 

Interlan Inc., Westford, MA, has announced a terminal server to link personal computers and peripherals 
to Ethernet for as little as $400 per device. Any computer, printer, modem, or other device with an RS- 
232C (serial) interface can be attached to the NTS-10 terminal server, which links to Ethernet. An eight- 
port NTS-10 costs $3200, while a four-port version is $2500. 

MYSTERY FIRM SIGNS LARGE CONTRACTS WITH IMI. TANDON 

Tandon Corp., Chatsworth, CA, has announced a $310 million contract with an unnamed buyer for 
floppy-disk drives. International Memories Inc. (IMI), Cupertino, CA, also announced a contract with an 
unnamed firm for more than $100 million worth of S'A-inch Winchester hard-disk drives. The contracts 
will probably account for half of each company's business through 1984. 

ONYX, SCHUCHARDT, AND MICRORIM UNVEIL INTEGRATED SOFTWARE FOR UNIX, ISM 

Onyx Systems, San Jose, CA, has announced what it says is the first integrated software package for 
the Unix operating system. The Onyx Office includes a user interface "shell" that links word-processing, 
spreadsheet, database-management, and calendar features. Written in C, the package will be available in 
mid-October. 

Schuchardt Software Systems, San Rafael, CA, has unveiled Intesoft, an integrated software package 
for the IBM Personal Computer. Based on Intebase, a $495 database-management system, the Intesoft 
series also includes a $295 spreadsheet, a $149 time planner, a $195 critical-path package, and a 
$195 interactive application generator for creating other software. Five additional packages, including a 
word processor, should be available later this year. 

Microrim, Bellevue, WA, has unveiled a new database-management package with "gateways" to 
other popular programs. R:Base can use files generated by Visicorp's Visicalc, Lotus's 1-2-3, Micropro's 
Wordstar, Microsoft's Multiplan, and Ashton-Tate's dBase II as well as Microrlm's own database files. 
The package is available for the IBM PC for $495 and will soon be available for Unix. 

NANORYTES 

Vault Corp., Westlake Village, CA, has introduced a new software-protection system, the Prolok disk. At 
the time of manufacture, the disk is physically modified with a unique "fingerprint." Programs can be 
backed up to another disk but won't run without the fingerprint, which can't be copied or 
erased. . . .Radio Shack, Fort Worth, TX, has introduced a 64K version of its TRS-80 Color Computer. 
The revised system features a typewriter-quality keyboard, a white case, and Extended BASIC for 
$399.95. Radio Shack is also offering a single-button mechanical mouse for the Color Computer for 
$49.95. . . .Sorclm Corp., San Jose, CA, has added graphics capabilities to its Supercalc spreadsheet 
program. Supercalc 3, on one single-sided disk for a 64K IBM PC or Compaq, will cost $395. Sorcim is 
working on a CP/M version. . . .Direct Inc., Santa Clara, CA, is introducing a $3995 16-bit computer 
with full mainframe terminal capabilities. The 8088-based 1600 Series includes MS-DOS, a Z80 pro¬ 
cessor for CP/M-80 applications, and either an HP 2620-compatible or a DEC VT-131-compatible ter¬ 
minal. . . .CBS Inc. and Tandy Corp. have agreed to grant each other software conversion rights. . . . 
Apple Computer, Cupertino, CA, has introduced a four-pen color plotter for $995. . . .The Micropro 
User's Group (MUG), Larkspur, CA, has been established for users of Micropro International Corp. soft¬ 
ware, including Wordstar, Calcstar, and Infostar. . . .Micropro is now selling Wordstar for Concurrent 
CP/M-86. . . .Visicorp, San Jose, CA, has introduced Visicalc IV, combining Visicalc with Multisoft 
Corp.'s $99 Stretchcalc. Adding graphics and sorting features, Visicalc IV for the IBM PC costs 
$295. . . .Western Digital Corp., Irvine, CA, reports that its Ada compiler for its $20,000 Series 1600 
microcomputer has been approved by the U.S. Department of Defense. . . .North Star Computers, San 
Leandro, CA, is offering a "flexible” bundle of software with its Advantage and Horizon computers. 
Users can choose from among 26 programs—$1100 to $2000 worth of software—offered by North 
Star. . . .Morrow Designs, San Leandro, CA, has introduced the Micro Decision MD-11, a $2745 hard¬ 
disk version of its ZSO-based MD-1. 
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That's right .The positively perfect PERCOM DATA SVi', floppy diskdrive with a BUILT-IN 
PRINTER-PORT, for your Atari® 400/800 is now availablel 
Until now, Atari computer owners who wanted to hook a printer to their computer had only one 
choice... spend about $220 for an interface device. THOSE DAYS ARE OVER. PERCOM DATA has 
built a paraitel printer-port right into its new AT88 PD model. Now you can add a quality disk drive 
system AND have a place to plug in a printer ...WITHOUT BUYING an interface. 

The AT68 SI PD^" disk drive operates in both single density (88K bytes formatted) and double 

density (176K bytes formatted). 

What more could you want? NO INTERFACE...a high quality PERCOM DATA disk drive.. AND a 
buiit-in PRINTER-PORT.. . all with a price of $599. 

Pick up a positively perfect PERCOM DATA disk drive, with 
printer-port-.pronto! 

For the name of an authorized PERCOM DATA Dealer near you. 

call our TOLL-FREE HOTLINE 1-800-527-1222 NOW, or write 
to r mo re i nfo rmat lo n, 

(PEflQOM wm] 

CORPORATION 


Perfectfy Priced 

$ 599 . 


Expanding Your Peripheral Vision 


DRIVES * NETWORKS * SOFTWARE 

11220 PagemiII Road. DaliasfTexas 75243 (214)340-5800 

1-800-527-1222 

Atari is a registered trademark of Atari. Inc. * ATSa SI PD is a trademark of Percom Data Corporation. - COPYRIGHT PERCOM DATA CORPORATION 1983. 

Prices subject to change v^ithout notice. 
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The rationale behind the 
:onventional 90-day warranty 
s that anything likely to go 
vrong will go wrong in the first 
I months. 

But it can take 3 months 
List to get comfortable with a 
lew system. That’s the honey- 
noon-period, when you treat 
four equipment with the deli¬ 
cacy of a safecracker. 



'ompuStur can network up to255 intelligent 
^minak and give each of them access to 
immon or restricted ditabases. 


Ah, but now it’s 5 months 
lown the road, the honeymoon 
s over, your equipment has 
inally begun to justify its cost, 
nd that’s the afternoon your 
irocessor’s fan succumls to 
atigue. 

Or maybe the malfunction 
s more gradual, like a disk- 
lead drifting increasingly out 
)f alignment. 

Or more elusive, like an in- 
ermittent failure due to border- 
ine components. 

WhenYouBuildThem 
Stronger, \bu Can Back 
Them Longer. 

And that’s why all Intertec 
erminals, computer networks 
ind disk storage systems come 
vith a full year of coverage. 

4ot because you’ll need it, but 
D assure you that you won’t. 

"P/M is a qfIXgital R^s&ijvk. 

\rficmsqft Basic ir a traJemark c/ Cufpomtiortr 


See—unlike other makers, 
we know what we’re standing 
behind. 

We don’t slap Intertec 
nameplates on other people’s 
parts. We build virtually all our 
equipment ourselves. 

And we assemble it ourselves. 

And we test and re-test it 
ourselves. 

More Bytes 
For \bur Buck. 

That’s also why 
we can offer you flatly 
superior doUar-values, 
In single-user 
desk tops, for example, 
our SuperBrain offers 
- twin zk)s, standard; 

64 kbytes of dynamic ram, 
standard; up to 1.5 mbytes of 
disk storage, standard; 

CP/M 2.2* and MBasic^ 
standard. 

And compared to conven¬ 
tional multi-user systems, our 
CompuStar systems can give 
you many more hours of 
productive labor every day— 
because, instead of depending 
on a central processor for data 
manipulation, each worksta¬ 
tion in a CompuStar network 
has its own processor and its 
own 64 kbytes of ram. 

As a result, you can have 
anywhere from 2 to 255 work¬ 
stations working simultaneously 
without suffering noticeable 
declines in execution-time. 

Why Just Expand When 
Y)u Can Up-Grade? 

In fact, if you assess your 
expansion alternatives in terms 
of relative payback potential. 


you’re very likely to find that 
up-grading with Intertec equip¬ 
ment from scratch would te 
more cost-effective than 
burdening your existing instal¬ 
lation with add-on’s. 

Dollar for dollar, the Inter¬ 
tec system is apt to be not only 
faster, more powerful and more 
versatile, but more reliable and 
better supported. 

Service On Site? 
Within 4 Hours? 


In addition to our one-year 
warranty, and the carry-in 
service provided by authorized 
Intertec dealers, we also have 
600factory-trained technicians 
to provide service on-site in 120 
U. S. cities, often within 4 hours. 

To arrange for that service 



Since we build our 
equipment from 
scratch, we am 
affimito do it right 
and still hold dbvv/i 
our prices. 


just call our Customer Services 
Department at 803/798-9100. 
At the same time we’ll be happy 
to give you the name of your 
nearest Intertec dealer. 

Or write on your letterhead 
to Intertec Data Systems Cor¬ 
poration, 2300 Broad River 
Road, Columbia, SC 29210. 

intertec 
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Apple® II, He 
5 megabyte 
Removable 
HARD-DISK" 
*1,295 

HARD_DISK is 
designed for fast access 
to large data files. 

The Removable 
HARD-DISK PAC™ 
can even replace floppy 
diskettes as a very 
reliable backup media 
and eliminate the need 
to add floppy disk 
drives. 

One Year Warrancy 
205-871-0987 

Digital Electronics Systems 

107 Euclid Avenue 
Mountain Brook, AL 35213 

HARD-DISK. PAC ar* tnutctnirka of Digital Eteeirunie 
SyMemi, litc. 

Apple 11, tU is a irademark of Apple Computer, lac. 


Feedback on 
IBM PC 
Word Tools 

"Word Tools for the IBM Personal 
Computer" by Richard S. Shuford {May, 
page 176) has done more to educate me on 
the subject than any other source ! have 
been able to locate. 1 just had to write and 
let you know how much I enjoyed it, even 
though I am not an IBM PC owner. 

In particular, I found his comparison 
table valuable, and I appreciate the 
perspective imparted by comparison of 
the programs (Volkswriter, Easywriter II, 
Wordstar, and The Final Word) on the 
basis of what they do (and don't do) well. 
I'm sitting at the edge of my keyboard 
waiting to learn the name of the 
mysterious fifth program, which he used 
to edit the article. 

I noticed a string of features and com¬ 
mands in his comments on The Final 
Word that appear to be nearly identical to 
those in Perfect Writer. As examples, the 
embedded style commands in photo 12 on 
page 210 appear identical to those in 
Perfect Writer, and the features described 
in column 2 of the text on that page also 
bear striking resemblances. Is there a com¬ 
mon origin for these characteristics? 

Loren Marshall 
1705 Bartlett Dr* 

Anchorage, AK 99507 

The "mysterious’' fifth program was 
Sorcim Corporation s Superwriter, which 
[ used fo write about two-thirds of the text 
iu file review (the other third of the text 
was written using The Final Word, and I 
banged out most of the large table on my 
electric typewriter). We plan to review 
Superwriter and several other new word¬ 
processing programs in future issues. 

Both Mark of the Unicorn’s The Final 
Word and Perfect Softwares Perfect 
Writer owe their inspiration to the 
EMACS text-editing system developed by 
Dr. Richard Stallman at the Massa¬ 
chusetts Institute of Technology. Perfect 
Writer and Mark of the Unicorn's MINCE 
mimic EMACS more closely than does 
The Final Word. . . . R.S.S, 

I was very pleased to read the section 
on "preliminary cautions" in 'Word Tools 
for the IBM Personal Computer" and then 
choose word-processing software based 
on those needs. I think reviewers often 


miss the crucial point that the user's own 
needs should be analyzed first. 1 have a 
few observations from my own experi¬ 
ences with a variety of word-processing 
programs that some readers may find in¬ 
teresting. (1 have never used an IBM PC, 
but my experiences with CP/M-80 word 
processors certainly have the same impli¬ 
cations for PC owners,) 

About a year ago, our company, which 
specializes in software and turnkey sys¬ 
tems for law firms, began installing an ex¬ 
tensive multiprocessor CP/M-compatible 
system in our pilot-site law firm. Word 
processing is the cornerstone of law-office 
automation, so we were eager to identify 
the best possible software for the firm. We 
looked at Benchmark, Select, and some 
others but finally found two derivatives of 
EMACS: Perfect Writer and The Final 
Word. Perfect Writer, after evaluation, 
seemed a better choice than The Final 
Word. One reason was that we didn't like 
the forward/reverse orientation of The 
Final Word and preferred Perfect Writer's 
separate commands for backward and 
forward operations. In addition, I use 
Perfect Writer to compose my PL/I source 
code and find it excellent for this purpose. 
However, our attempt at implementing it 
for the law firm was an utter disaster. 

A question that word-processing users 
should ask themselves is: "Am I primarily 
a text creator/manipulator, or am I a text 
printer?" I would say that programmers, 
lawyers, and other professionals are large¬ 
ly text manipulators in that they either do 
not have a need for perfectly formatted 
print or they have support staff do their 
printing for them. Secretaries and other 
clerical workers are certainly interested in 
text-creation features, but to them the 
bottom line is getting that letter, brief, or 
report to their bosses or in the mail in the 
proper format at the proper time. 

After a few months of using Perfect 
Writer, this distinction became obvious to 
us. The embedded formatting-commands 
approach of Perfect Writer was impossi¬ 
ble for a busy law firm in which countless 
printed documents are produced each 
day. We found that just one simple for¬ 
matting-command mistake would ruin the 
format of an entire document, and even a 
simple two-page letter required enough of 
these embedded commands to make at 
least one mistake likely. It frequently re¬ 
quired seven or eight attempts before a 
document printed correctly. Although we 
clung to Perfect Writer for a long time, we 
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^th all the clamor about personal computers, 
a fundamental fact is often overiooked: 
some simply weak better than others. 

Consider the COMB^ PortaUe. 





A computer will make you 
more productive. A 
computer will make you 
more efficient. You hear 
it everywhere. But you 
don't hear much about 
which computer actually 
works best. 

TTie COM fAQ Portable 
fits under a staridard airline 
seat fen business trips. 

Works in more 
places 

With the COMPAQ™ 

Portable, you can be as pro- 
ductive in your hotel room 
or your lake house as in your 
own office. It*s a reliable companion 
on a business trip. It*s a powerful sales 
aid in your customer's office. 

You can move it from office to ofi 
fice to share its resources. You can 
move it into the conference room to 
answer questions, 

What*s more productive than a 
computer? A computer that works for 
you in more places. 

Works with the greatest 
number of programs 

The most important consideration 
when choosing a computer is *Vhat 
programs will it run?” 

The COMPAQ Portable runs more 
programs than any other portable. In 
fact» it runs more than most non- 
portables because it runs all the pop¬ 
ular programs written for the IBM® 
Personal Computer without any mod¬ 
ification, There are hundreds of 
them. They are available at computer 
stores all over the country. 

Imagine the power of a portable 
word processor. There are dozens of 
word processing programs available 
for the COMPAQ Portable. 

Planning, problem-solving, and 
“what'ifs” are a cinch with a variety 
of popular electronic spreadsheet 
programs. The COMPAQ Portable 


IS them all. 

There arc accounting 
programs for any¬ 
thing from comput¬ 
erizing your family 
budget Lu full-scale 
professional man¬ 
agement of payables, 
receivables, inventory, 
and payroll. 

There are programs 
for making charts and 
programs for com¬ 
municating with other 
computers. 

So you get portability 
and you don^t give up 
problem-solving power. 
The combination adds 
up to the most useful personal 
computer on the market today. 

Add-on options make it work 
the way you work 

Inside the COMPAQ Portable are 
three open slots. Most portables 
don’t have any. Electronic devices 
called expansion boards fit those slots 
and give the COMPAQ Portable new 
powers. As with programs, expansion 
boards designed for the IBM will 
work. With them, you can make your 
personal computer more personal 

Want to check a stock price? One 
expansion board enables 
the COMPAQ Portable 
to handle those communi- 
cations over ordinary 
phone lines. 

Want to use your com¬ 
pany’s central computer 
files while you’re on a 
trip? There are boards 
that allow the COMPAQ 
Portable to communicate 
with a variety of large 
computers. 

Other boards let you hook 
up controllers for computer 
games, increase memory 
capacity, or connect several 
persona] computers in a 
network. 


The added usefulness is free 

The COMPAQ Portable doesn’t cost 
any more than an ordinary desktop 
computer. In fact, it costs hundreds less 
than a comparably equipped IBM or 
Apple® in. The COMPAQ Portable 
comes standard with one disk drive 
and 128 K bytes of 
memory, both of 
which are usually 
extra-cost options. 

. The bottom line 
y is this^you 

just can’t 


the popidar 
programs written 
for the IBM PC run 
as is on the COMMQ 
Portable. 

buy a more 

practical, useful, productive computer. 
Compare the COMPAQ Portable. 

For the location of the Authorized 
I>ealer nearest you, call 1-800^ 
231^9966, 


• 1903 COMPAQ Ooiiputff CocporMuci 

C0MIV\QTM ,, „ tTwIemarV pTCDHPAQ Corponirtm, 

IBM* is ■ trKdcfnatlc □( IrHcmotkmAl MaiihJtiei 

Corpemption. 

Apple* iia rqjiBtfrcd CTBiiemark of Apple Cqmpyttr Cuepepfoiioii. 


comPAa 


I 


The most computer you can carry 
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eventually relented and installed Word¬ 
star. "'What you see is what you get'" has 
proven to be the answer, 

I strongly believe that the most impor¬ 
tant factor in choosing word-processing 
software is deciding whether text creation 
or text printing is most important. If the 
user is a text printer, then by all means go 
with an "'on-screen-formatting" type sys¬ 
tem and avoid the "embedded-commands" 
systems like The Final Word and Perfect 
Writer. Once you have made this distinc¬ 
tion, then you can leisurely compare 
sophisticated features among "on-screen" 
systems. 

Paul W. Stackhouse 
Robert'Glass & Company 
1 Liberty Sq, 

Boston, MA 02109 


Double-Spacing with Wordstar 

I learned a great deal from Richard S. 
Shuford's lengthy review of word- 
processing programs for the IBM Personal 
Computer. As an admirer and a heavy 
user of Wordstar, I am often amused 
when I observe that some of the important 
special features of the program are 
unknown even by the experts. 1 learn 
something new about the program almost 
every month. 

This is a prelude to pointing out an er¬ 
ror in your article. You complained that 
to print out single- and double-spaced ver¬ 
sions of the same manuscript you have to 
reformat all the paragraphs before the sec¬ 
ond printing. Not true. The dot command 
controls line spacing. If it is the last dot 
command used at the beginning of the 
manuscript, it will not only print any de¬ 
sired line height (in ?i/48ths of an inch), 
but it will also display page breaks on the 
screen where they will occur during print¬ 
ing, So you can choose any line height 
you want, edit on the screen single¬ 
spaced, and see the page breaks where 
they will occur when the manuscript is 
typed to your specifications. If you want 
to print two copies of the manuscript with 
different line spacings, you need only 
change the single dot command at the be¬ 
ginning of the text and resave. The pro¬ 
gram will take care of all the rest. 

David Gutman 
5448 East View Park 
Chicago, IL 60615 

The method of reformatting for line 
spacing (for double- or single-spaced text) 


by the Control-Q^ Control-Q, Control-B 
sequence is not completely satisfactory 
because extra Return characters must be 
inserted or removed between the para¬ 
graphs for consistent spacing. Refor¬ 
matting the line spacing by the ,LH dot 
command works if you have one of the 
daisy-wheel printers supported by Micro- 
pro, but Wordstar does not seem to sup¬ 
port the feature for some less-common 
daisy-wheel units and most dot-matrix 
printers, . . . R.5.S. 

I enjoyed the review of four word-pro¬ 
cessing programs. There is a way, how¬ 
ever, to change the line spacing in Word¬ 
star other than reforming each paragraph, 
which I found out by writing to Micropro 
International. 1 received this answer: at 
the beginning of the' document, insert 
these two dot commands that will be in¬ 
terpreted by the Mailmerge routine: 

.PF ON 
,LS 1 (or 2} 

The first line turns on print-time for¬ 
matting; the second line sets the single- or 
double-spacing. 

Bruce J. McLaren 
203 Briarwood Dr. 

Terre Haute, IN 47803 

Acquiring Mailmerge does indeed give 
you more formatting capability, but the 
scope of the review was limited to only 
the four basic software products. In addi¬ 
tion to Micropro*s Mailmerge and Spell- 
star, many software products from out¬ 
side vendors are on the market to add 
capability to Wordstar. . . . R.S.S. 

I may be able to help Mr, Shuford with 
one of his Wordstar difficulties: single- 
spacing drafts and double-spacing submis¬ 
sions. 

Instead of running Wordstar on an IBM 
PC with an IBM or Epson printer, Vm 
using a new Morrow Micro Decision with 
a Star Micronics Gemini-lO printer and 
running the 8-bit CP/M Wordstar. I un¬ 
derstand, however, that the Gemini-10 
uses the same control codes and has es¬ 
sentially the same capabilities as the IBM 
or Epson (except for the Gemini-lO's pro¬ 
portional font), so this might work. 

When Vm using normal type (10 charac¬ 
ters per inch, 65 characters to a line), 1 
always insert 


.bp on 
.po 0 

at the beginning of the text (and see the 
question mark come up on the first line). 
Then, before printing, 1 run a simple 
Microsoft BASIC program that contains a 
printer menu. For this form, it effectively 
does 

"LPRINT CHR$(27); "M"; CHR$(10); 
CHR$(27); "Q"; CHR$(75);" 

—telling the printer that the left 
margin is 10 and the right limit is 75. That 
way, the printer runs full speed and does 
the work. (It makes a big difference in 
throughput: Tm getting better than 50 cps 
(characters per second) start-to-finish 
speed on articles using Wordstar, includ¬ 
ing waits, formfeeds, and all.) 

For the double-spaced submission, you 
add "CHR$(27); "A"; CHR${24)" to your 
LPRINT, and you add these lines at the 
beginning of your Wordstar document: 

. pi 33 
.mt 1 
.hm 1 
.fm 1 
.mb 4 

These define a shorter Wordstar page with 
narrower margins, modified slightly to 
deal with the linefeed you get compli¬ 
ments of the LPRINT statement. That is 
five lines of typing (of course, you can 
have it as a text file on the Wordstar disk 
and copy it in to the document), but it's 
better than reformatting. I'm inclined to 
make a smgle inspection pass through the 
document before printing to check page 
breaks. Note that one other thing had to 
be done, because the original-version 
Gemini buffer is either loading or print¬ 
ing, never both: change the transmission 
speed to 9600 bits per second. I've got the 
serial board—necessary for the Morrow— 
and it works like a champ at 9600 bps. 

Walt Crawford 

The Research Libraries Croup 

Stanford, CA 94305 

/ don't have a Star Micronics Gemini-lO 
printer handy, so / tried this with my Ep¬ 
son MX-80 with Graftrax-Pius. Aside 
from the Epson s lack of a printer com¬ 
mand to set the left margin, the double¬ 
spacing worked, and the method does 
print somewhat faster than Wordstar 
unaided. (Incidentally, the later "X" ver- 
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The first and only color gra[)hics adapter board 
your IBM PC or XT will ever need. 


■ Most advanced color graphics 
board you can buy. 

• 136 different colors, and 
expandable memory. 

• No additional board or modification 
needed to run existing software— 
completely PC-compatible. 

• Serves your graphics needs today... 
ready to meet your expanded 
needs tomorrow. 

Start with Quadcolor i 

Quadcolor I adapts to any color 
monitor and starts you off with 
32K of memory. That means that in 
text mode you get 16 active video 
pages with a 40 column format or 
8 pages with 80 column. TVvice 
as many as IBM's Color Graphics 
Adapter offers. 

When you switch to the graphics 
mode. Quadcolor I's 32K memory 
lets you create two complete pages. 
\bu can even modify one page while 
the other is being display^, for 
special effects like animation. 

Choose 2 true colors for high- 
resolution displays on RGB 
monitors. With Quadcolor. there's 
no reason to limit yourself to 
black^nd-white. 



Quadcolor i also offers Support for 
a light pen and an RF modulator 
connector for use with a home 
television set. 

Grow with Quadcolor 11 

As your needs change, plug 
Quadcolor 11 into Quadcolor 1 and get 
a total of 96K of memory combined 
with higher resolution bit mapped 
graphics. Quadcolor II also includes 
BASICQ. a software package that 


enhances the IBMS own BASIC 
capabilities. 

Display graphics like a bar chart, 
and text III® graph labels, together 
on the same screen. Now that's 
Quadcolor teamwork. 

When you're in the mood for fun 
and games, Quadcolor II has a game 
port available for your use. 

The choice is clear 
Quadcolor is the only graphics 
board that can offer you all these 
features and the solid tradition 
of Quadram Quality- Nobody even 
comes close. & be sure you choose 
tomorrow^ color graphics board 
today—Quadcolor by Quadram. 

With Quadcolor. looking good never 
looked so good. 


OJADBAM 

CORFORATION 

An Inlelligen^ ComiMny 


4355 International Blvd./More mss, Ga. 30093 

(404j 923-6666rrWX 010-766^915 (QUADBAM NCf^S) 
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Display shown on screen produced with Quadcolor II. 

IBM IS a registered trademark of International Business Machines Corporation. 
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There’s a certain kind of person 
who buys a Morrow business computer. 


The kind of person who doesn't fQllavv the c^owd. In business. Or away 
from it. You've succeeded by making your own decisions. 

And w^hen it comes to a decision on coiiiputers, you know that you don’t 
have to pay a lot of money to get a lot oLcompiiter. Morrow' knows that too. 

That’s why we make a complete line of systems,'including software, 
from .$1599 to 52'745. Plus letter-quality printers starting at $595. All, w'ilh perform¬ 
ance so reliable you’ll probably never need the nationwide service we offer 
from Xerox. 


But maybe you don't know this: We’ve just introduced a hard-disk system 
with more performance at a lower price than anything elseon the market. 
Anything. 



The new MDIl includes an 11MB hard disk; 400K of floppy memory; 
128K RAM; 8K ROM; 2 serial, 1 parallel and a main frame communications port. 
Add the legendary speed of the Morrow controller, a’Compiete package of sofi- 

w'are, plus a full-size terminal, and you may not be _ 

ready for the price: $2745, complete. —I 

Morrow has never built computers to 1 

please everybody. We build them for people who ■ 

demand value, ' M 

—It’s simple.'Those who know buy^ Morrow. 

The computer for 
independent people. 

V!t>iTtiw, 600 McCt^miick SirceL San Leandro. CA 95477 

For the Mt >rrt >w dealer nearest von. call: i ) i 521-M93 f 1 


New 11MB MDll for $2745 
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of the Gemini printers are supposed 
to have remedied the bottleneck of the 
single-minded character buffer.) . . . 

R.S,S. 


Searching lor the 
Unsearchable 

There was one error in Mr, Shuford's 
comments that might be significant to 
people deciding whether to buy Wordstar. 
He says it 'Is not possible to use the search 
functions to locate embedded print- 
attribute characters. If you want to 
change all of your underlined text to bold¬ 
face, you have to search for it the hard 
way*—by eye/' 

This is true for only three of Wordstar's 
approximately 20 print-attribute com¬ 
mands; the ones for alternate character 
width, nonbreak space characters, and 
underlining. (Their codes, Control-A, -O, 
and -S, are used in the search functions as 
wildcard codes to allow searching for am¬ 
biguous characters.) Even so, there are 
ways around this problem. 

People using Wordstar with a modern 
dot-matrix printer will not often have a 
problem with Control-S because they'd 


probably rather use an italic font instead 
of underlining. I have set up Control-R 
and Controf<J to turn italics on and off. 

By the way, it is possible to enter Con¬ 
trol-A, -O, and -S in a replace string, so a 
second way to handle the problem is to 
write the document with another charac¬ 
ter string substituting for the unsearchable 
one until the time comes to print, then 
replace it. This is especially appropriate 
when printing a draft on a dot-matrix 
printer and the final copy on a daby- 
wheel unit. 

A third approach is to surround the un¬ 
searchable characters with searchable 
characters that do nothing. 1 use Control- 
D, Control-X, and Contro!-Y in this way; 

tDtSID 

txtoix 

lYTAtY 

These guardian characters are ordinarily 
used as toggles and cancel out after two 
occurrences. In the search string, I enter; 

IDISID 

IXISfX 

lYfSlY 


(Here, Control-S has its special wildcard 
meaning; search for a nonalphabetic or 
nonnumeric character.) If you've used a 
double-strike, strikeout, or ribbon-color- 
change as the printing-attribute character, 
you'll find it, too. (This should not cause 
trouble unless you are replacing globally.) 

Admittedly, these added key codes are 
tedious unless you set up a keyboard 
macroinstruction using a program like 
Smartkey (from ICI Computers, POB 
255, Aurora, CO 97002) under CP/M-80 
or Prokey {from Rosesoft, POB 5550, 
Seattle, WA 98105) under PC-DOS. 

The remainder of the 20-odd printing 
codes can be searched for in the usual 
manner, but enter them into the search 
string as they appear on the screen, not as 
you would while typing them into the 
document. Some control codes are used 
for cursor movement in the search func¬ 
tions; Control-P must be entered before 
them—this somewhat obscure require¬ 
ment is a frequent source of confusion. 

One important reason to search for the 
Control-A and Control-S codes is to make 
sure that their attributes are eventually 
turned off, so your printout doesn't go on 
with page after page of underlining or 


JUST SAY THE PASSWORD^” 

TO GET 1200 BAUD, 

PROGRAMMABLE AUTO DIAL, FOR $449* 


• 3CX>/1200 Baud 

• Auto Dial, Telpac^M software available 

• Tull or Half Duplex 

• Audio Phone Line Monitor 

• IWO'Year Limited Warranty 
Fassword^^ is the new OSRTn friendly mO" 
dem, designed for use with any small 
computer on the market today. We have 
compressed into its miniature (shown ac¬ 
tual size) case every operating feature for 
unattended high speed telecomputing. With 
auto dial/answer and auto mode/speed se¬ 
lect there is little to do but turn it on. So com- 
pact it mounts on the computer with 
Velcro"*^; when you carry your computer you 
can pocket your Password. So brilliantly 
conceived it achieves all this with just 12 
tiny integrated circuits (a presage of long 
trouble-free service). If your dealer doesn't 
know the Password yet, write or call for com¬ 
plete specifications. 

‘Sl4gges^e^J list for Password compietc wtth power, phone, 
fiS252 interface cables. TeipacTi^ software optional extra. 
$79. 

Password. Tel pan. USK logo and the U,&, Robotics corporate name 
are all trademarks oF U.S. Robotics Inc. 

U.S. ROBOTICS INC.™ 

1123 WEST WASHINGTON 
CHICAGO, ILLINOIS 60607 
C312) 733-0497 
Cifcte 485 on inaulrv card. 













OPEN YOUR APPLE TO A 
WORLD OF COMMUNICmON 


'idex' new PSIO Dual Function 
ntprface C^rd gives you a whole' 

world of communication. .. B 
^ith a w hol ^ n e iv eas e — — t:-— — 
f operation. 

« * 

he PSIO allows you to use a 
rinter fparaflel output 
nd a modem (serial I 
ort) sEmultaneously, 

Trough use of just one 
ard! But best of alb V' 
ie PSIO makes com- 
Tunica ting through 
ither method worlds ft 

asier than ft's ever 
een before. 
he PSIO lets you 
hoose from among v 
n u n m a tc hed ra nge of 
o f t wa re -sel etta b I e > 

ptions, including vari- 
ble baud rate selection, 
arm width, form length 
uto Itnefeed, linefeed mask 
on/Xoff protocqb lowercase 
Tasking, shift wire mod support 
uplex mode, parity, data format 
ideo echo mode and a slot echo mode 
StO can also open up new worlds for 
raphics, since it can reproduce your picture on 
ny graphics printer.'Rotate your picture, enlarge 
, change it as you wish 




Once you-'ve chosen your 
, options, the PSIO's highly 

sophisticated NOV^AM 
(non-vofalile RAM) will 
^ remember and perma- 

• nenlly save-them. That 
means you won't have to 
i give the same config- 

• u ratio ns over and over 
again ... your PSIO wiW 
do it for you-. And if you 


want to change those 


configurations, you can 


do it through software in 
stead of through the con 


fusing array of switches that 
other cards use 


The PSiO will work with any^ 


printer/,modem you now hap 


pen to owm.. .and it will work with 


any printer/modem you happen to 
purchase in the future. Adaptable 
efinitely 


The PSIO is. completely compatible with 
BASIC, Pascal and CP/M'^' systems. 
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Letters 


character spacing. It's a good idea to do 
this with all print functions that modify 
more than a single character. 

John S. Allen 
40 Rugg Rd. 

Allston, MA 02134 

Mr. Allen has rightly pointed out fhuf 
most of the attribute characters can be 
searched; Vm sorry that I did not ex¬ 
haustively test for searching all the 
printing-attribute characters, (A minor 
quibble: in addition to Control-Sf -O, and 


A, Confro/-iV can not he used in a search 
string.) However, it seems desirable to 
have program features work identically 
for all possible cases. When a feature 
works in one case and not another, the 
user will probably be confused and will 
certainly he burdened with keeping track 
of what works and what doesnt He or 
she will probably disregard the feature. 
Likewise, for most users, if a feature is 
poorly documented it might as well not 
exist. 

Several other readers who wrote to in¬ 
form me about how Wordstar works on 


8-bit CP/M-8Q systems were not aware of 
the differences in support and documenta¬ 
tion in the 16-bit IBM PC version. Until 
the recent release of PC-DOS Wordstar 
version 3.3, many customization features 
enjoyed by 8-bit users were simply not 
available to IBM PC users. But aside from 
slightly better installation options and 
faster writing of screen displays, version 
3,3 is not very different from the Word¬ 
star I tested, . . . R.S.S. 


TRS-80 Model 16 
Problems 

We recently purchased a Radio Shack 
Model 16 microcomputer and upgraded a 
Model 0 to a 16- We were faced with the 
prospect of no software for the Model 16 
for over six months. The software prom¬ 
ised by Radio Shack has finally arrived 
and is a version of Xenix. A Microsoft 
BASIC (TRS-Xenix BASIC) interpreter is 
also available. 

We were especially interested in obtain¬ 
ing what we expected would be a superior 
performing BASIC interpreter. The 6BOOO 
processor would appear to offer a signifi¬ 
cant performance advantage over the 
Z80. We have run some simple bench¬ 
marks (benchmarks No. 1 and No. 2) to 
test the speed of the new 68000-based in¬ 
terpreter. Frankly, weVe shocked! 

Enclosed is a copy of the two bench¬ 
marks and timed results for various corn- 
puters. Because of the poor performance 
of the TRS-Xenix system, we were con¬ 
cerned about the effective clock speed of 
the 68000 in the Model 16. We ran 
another benchmark and found the clock 
speed of the 68000 to be about 6 MHz, as 
advertised by Radio Shack. Clearly 
something is seriously wrong with the 
TRS-Xenix BASIC and perhaps even with 
Xenix as it is implemented on the Model 
16. We need a faster BASIC interpreter 
and are hoping some software supplier 
will help us recover the investment we 
have made in Radio Shack equipment. 

We are not confident, though, that the 
Model 16 can be improved significantly. 
We have run two benchmarks on the 
Model 16^ one using TRSDOS-16 with an 
assembly-language program, and Micro¬ 
soft BASIC in the Z80 mode. The bench¬ 
mark echoes the character "1" to the 
screen 10,000 times. The assembly-lan¬ 
guage version uses TRSDOS-16 system 
calls. Shockingly, the BASIC version runs 
twice as fast. In our opinion, the speed of 
the Model 16 is totally unacceptable. We 


/EPROM PROGRAMMERS 
& UV ERASERS 



GANGPRO-8™ 

MUUIPROGRAMMEB......$1295.00 

GANGPfiO-fl" £iUqw 5 usar 1 q piogipm up lo fl EE/ 
EPT?OMS simullaneoualy usinig Ine Idlest state oj Ihe cnt 
progiamming aJgorittuna It con Sesi and dupUcale a 
wide vanely ot devices ftom I6K lo 26AK Thete are na 
pe[»naUlY modules lo buy, 8 drgit oJphanumeiic 
display prompls usei wilJi messages This unit e ex 
tiemely easy lo operate and is ideaity suited lor a pio 
duction environment 

QUV-T8"* series UV EPROM ERASERS 

QUVTa/2T (S97.50) is an indusinai quaiily eraser, 
designed in a sleeJ enclosuie with a S' wide tray UV in 
dicatoi lens. anCislalic pad.60 niinule ru<^ed timer and 
salety interlock switch are standard Capacity i& ^ 
EPROMS, 15 20 minutes erase lime lor 15 EPMMS 
QUV-TS / Z CSia4.9S) Slmtlai lo QUVT8/2T (with 40% 
laster Erase Time> 

CIUV-T0/2N ($68.95) Some as Ihe OOVTS/Zt vemon 
withoul ihe Umer and sotety interJock switch 
QOV-TS/l ($49,95) Economy model in a molded two 
part plostsc case Erases 15 EPROMS in 15 minules 
*MCS48 is a roistered Irademark of Inlercb 


PROMPRO-7’' 

5EEiIALRS-232 STAND-ALONE .$489.00 

MCS 48- FAMILY PROGRAMMING WITH PROMPEO 7^ 
PROMPRO 7' IS an intelligenl selloonlamed unit. Ideally 
suited tor er>ginneenng develiopmenl. or tor Held ser 
vice fir producljori It can program and verily a wide 
variety at flK Id l2aK EPROMS This unll has a 3aK C4K 
BVTESX internal RAM iKiIIer that cdukJ be accessed by 
the user through a oompuler or ietminal Thb uhJl coir 
also progiam the micro chips such as Ihe 0^8.8749,8751. 
874L 8742, B755 The price includes all modules up lo 32K 
EPROMS & The e748S 8749H Microa Upload/download is 
done by eilhei Motorola or Inlel Hex lonnai 

PROMPRO-e” 

SERrALRS-232 STAND-ALONE $569.00 

This extremely versatile programmer has as much as 
12SK (la£x8) of tnlemal liJwt dedicaled lo the EE/ 
EPROMs. This RAM buBer con be accessed ellhei 
Ihiough a compulei terminal or by user iaiget system 
(04?0M emulation) PROMPRO a 8 digil alphanumeric 
display prompts user wilh Ihe system mesogesu A 
keypad option is available lor standalone editing An 
tmpreraive range ol devices are programmed (os ston 
dord lealure) 


7/4^ kufUt at tite^ PUoe^! 


OQQOGQI! 


20 Odober 1988 © BYTE Publications Inc, 


I IBM PC 


AVAILABLE SOFTWARE DRIVERS 

2 APPLE II 3 MD&BIS 


5TEmONlCS6CX>2 6 ATARI ZTRS^CQLQR 


aFLEX 


LOGICAL DEVICES. INC. 

1321 E N W 65Eh PLACE FORT LAUDERDALE. FLOISdA 33309 
TEL (305) 9740987 TWX: 510 9S5-9S9A 
DISTRIBUTORS WELCOME FOR QUALffTCATlONS 
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Plug compatible with standard SVa” drives, 
but occupying just one-half the space, 
these Amdisk-V minifloppy disk drives are 
engineered for solid performance and relia¬ 
bility ... and they're available now! 

Drives are available with black faceplate. 

Just circle the reader service number 
for complete specifications and quantity 
pricing. 


2201 Lively Blvd. • Elk Grove Village, IL 60007 
(312)364-1180 ILX: 25-4786 
REGIONAL OFFICES: Calif. (714) 662-3949 


Texas (817)498-2334 


Amdek ... your guide to innovative computing! 


Circle 32 on inquiry cerd. 

















Rana’s disk drive was 
twice as good as Apple’s 
with one head. 



Now we have two. 


We added another head 
so you won't have to buy anotiKr disk. 

That’s the beauty of a double sided head. A 
floppy disk which allows you to read and write on 
both sides. For more storage, for more information, 

for keeping larger records, 
and for improved perfor¬ 
mance of your system. 
That’s what our new Elite 
Two and Elite Three offers. 
It’s the first double headed 
Apple® compatible disk 
drive in the industry. And of 


J3. 


0 “ 

Crg 


Rana'fi double sided heads give Apple 
El superior disk perfonmance power 
than second generation personal com- 
purers such as IBM s 


course, the technology is 
from Rana. We’re the com¬ 
pany who gave you 163K 
bytes of storage with our Elite One, a 14% increase 
over Apple’s. And now with our high tech double 
sided heads, our Elite Two and Three offers you two 
to four times more storage than Apple’s. That’s 
really taking a byte out of the competition. 


We put our heads together 
to give you a superior disk drive. 

We designed the Elite Three to give you near 
hard disk capacity, with all the advantages of a 
minifloppy system. The double sided head oper¬ 
ates on 80 tracks per side, giving you a capacity of 
652K bytes. It would take AVz Apples to give you 
that. And cost you three times our Elite Three’s 



The Elite Two offers an impressive 326K bytes 
and 40 tracks on each side. This drive is making a 
real hit with users who need extra storage, but 
don’t require top-of-the-line capacity. Costwise, it 
takes 21/2 Apple drives to equal the performance of 
our Elite Two. And twice as many diskettes. Leave it 
to Rana to produce the most cost efficient disk 
drive in the world. 

We've always had the guts to be a leader. 

Our double sided head may be an industry 
first for Apple computers, but nobody was surprised. 



They've come to expect it from us. Because Rana 
has always been a leader. We were the first 
with a write protect feature, increased capacity, 



\bur word processor stores 5 times as many pages of teatl on an ElJEe Three 
diskefle as the cost ineffective Apple 

and accurate head positioning, A first with attrac¬ 
tive styling, faster access time, and the conve¬ 
nience of storing a tot more pages on far fewer 
diskettes. We were first to bring high technology to 
a higher level of quality. 

So ask for an Elite One, Two, or Three. 
Because when it comes to disk drives, nobody 
uses their head like Rana. 


NOW AVAILABLE FOR THE APPLE III. . . 

THE ELITE TWO.THREE AND ELITE THREE.THREE 


RanaSystems 




Avaiiablo at all parilcipaling Computerland stores and other fine computer dealers. 


©Apple is a registered ^^adema^l^ of Apple Computer, Inc 
Circle 395 OP inquiry card. 
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CERTIFIED ERROR FREE 
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SENTMEL 

iraiWSKETTES 


Senlinel Computer Pfgducis. Division ol Packaging Industries G 


QUALITY i 
YOU MAY NEVER NEED.' 
But it costs no more! 



The expert technicians who 
produce and monitor the 
quality of our diskettes have 
developed new state-of-the-art 
technology using equipment 
we design and build ourselves, 
unlike any other diskette 
maker. That's why our burn¬ 
ishing method uses a unique, 
dual-sided technique which 
provides an advanced degree 
of surface smoothness, the 
key to consistent high quality 



SENTINEU 


performance. In addition, a 
superior, high quality lubricant 
assuring extra long life ar\d a 
quality control program which 
includes certifying every 
Sentinel Diskette are reasons 
we can offer you the industry's 
most exacting guarantee, 
for unsurpassed information 
security, choose Sentinel 
brand, and ask your dealer 
about the new 2-PACK in a 
re sealable st orage case. 


The Professional’s Diskette — Ideal for Personal Use, 


Letters 

would welcome any response Radio 
Shack might be willing to offer on the per¬ 
formance of its Model 16, 

Sam Harp 

Marvin Stone 

Oklahoma State University 

Department of Agricultural Engineering 

Agricultural Hall, Room 227 

Stillwater, OK 74078 


Thank you for the opportunity fo re¬ 
spond to the letter by Sam Harp and Mar¬ 
vin Stone of the Department of Agn- 
cultural ErtgmeenVig at Oklahoma State 
University. 

We have studied the benchmark tests as 
submitted by OSU, and me do not 
substantially disagree with the timings of 
the tests for the TK5-B0. The tests appear 
to make a Model II running a BASIC pro¬ 
gram under TRSDOS a faster machine 
than a Model 16 running TRSDOS-16 or a 
Model 16 running TRS-Xenix. 

As with all benchmark tests, it is appro¬ 
priate to say that the particular program 
used has much fo do with the timed results. 
Benchmark §J is a straightformard BASIC 
program that evaluates the sine of an ex¬ 
pression containing one numeric variable 
raised to the power of a second variable 
and repeats this 1000 times. In Model 11 
BASIC both the exponentiation and the 
SIN function are evaluated with single 
precision only, there being no other pos¬ 
sibility. In MBASIC for TRS-Xenix, the 
same functions are evaluated with double 
precision only, there being no possibility 
of performing any math routine at any 
other precision. So we have the situation 
where identical syntax typed into the two 
BASICS will give comparisons of speed 
for that program, but the two programs 
are radically different internally. 

Radio Shack was pleased to be able to 
offer the Decimal Math Pack as an m- 
tegral part of 7RS“Xen£x MBASIC, This 
removes the 'Vounding errors'* that are an 
inevitable part of Model II BASIC; of 
course, this newfound "accuracy"' has 
been at the expense of the speed of some 
functions, particularly trigonometric 
functions such as SIN. The BCD fhinary- 
coded decimal) math routines are one of 
the many ways in which we believe loe 
have been able fo provide a superior per¬ 
forming BASIC. But this does not mean 
that all math is slower because it is in dou¬ 
ble precision; in fact, a minor variation of 
the 05U benchmark (using any of the 
four standard arithmetic operators instead 
of exponentiation and the SIN function) 

4 Circle 417 on inquiry card, 
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leletek's 
New Combo 
Could Make 
You A Hero! 

The SBC-!I could be just the 
right ingredient for your latest 
concoction. The newest member 
of leletek's family of multi-user, 
multi-processing S-100 products, 
the SBC-ll essentially combines, 
or '^sandwiches'' two Teletek 
SBC-Ts into one board. The SBC- 
II provides the capability to sup¬ 
port two users from one standard 
size IEEE-696/S-100 slhve board. 

The SBC-II maintains full 
performance for each user with 
an independent CPU (Z80A or 
Z80B), 64K RAM, Serial I/O, and 
FIFO communications port to 
the system master. The system 
integrator benefits by getting 
complete support for two users 
for the price of one board. 

TurboDOS and MDZ 
operating systems will support 
combinations of SBC-I's and 
SBC-ll's offering system design 
efficiency and ffexibility never 
before possible. 

If you're hungry for value 
and efficiency, order an SBC-II 
from Teletek. You'll love every 
byte. 



TELETEK 

4600 Pell Drive 
Sacramento, CA 95838 
(9T6) 920-4600 
Telex 4991834 TELETEK 
Dealer inquiries invited, 

© Tefetek 19B3 
Circle 464 on Inquiry card. 










Letters — 

twi7/ run faster on Xenix than on the Model 

IL 

Program mixes containing a substantial 
proportion of trigonometry will run 
slower than a program containing little or 
no trigonometry in either BASIC, and this 
time differential will be greater on 
MBASIC than on Model 11 BASIC. OSUs 
Solar Energy Benchmark program con¬ 
tains a substantial proportion of trigono¬ 
metric functions. 

Philip S* Hurrell 

Radio Shack Computer Customer Service 
400 Atrium-One Tandy Center 
Fort Worth, TX 76102 

Program 

230 MODEL 16 (THSXENIX).132.0 

240 A ===3.14159 
250 S = 3/7 
260 FOR 1 = 1 to 1000 
270 Z = SIN{A^B) 

280 NEXT I 

Table 1: 

BENCHMARK #1 

EXECUTION TIME.SECONDS 


IBM PC (MS-DOS) , . , , .29.0 

OSBORNE (CP/M).43.0 

MODELII(TRSDOS). 43.0 

APPLE II.75.0 


Table 2: 

BENCHMARK #2 

EXECUTION TIME,,,,,SECONDS 


IBM PC (PC-DOS)..358 

OSBORNE (CP/M).379 

MODEL II (TRSDOS).429 

MODEL 16 (TRS-XENIX) ONE USER 677 
MODEL 18 CTRSXENIX) TWO 
USERS. 1316 


Editoi^s note: the program for Benchmark 
2 is an average BASIC program of 330 lines; 
due to lack of space, it b not included 
here. . . . C,W, 


Commodore 64 
Comments 


I must comment on several points 
raised in your review of the Commodore 
64 (July, page 232), 

First, 1 don't know what the obsession is 
with repeating keys. If you want a// keys 
to repeat, then a POKE 650, 128 will do 
the trick, A POKE 650, 0 will cause only 
the normal keys to repeat. 


Second, it is true that you can enter 
most keywords with two keys (usually the 
first letter and the shifted second letter). 
However, only the screen editor shows 
this coded form—any listed program 
prints the full word. When working with 
the screen editor, switching to the upper/ 
lower character set (press the Commodore 
and shift keys at the same time) will figure 
the code in a more readable form. For ex¬ 
ample, POKE 650, 0 would appear as "pO 
650, 0", I use this feature quite often for 
the PRINTjjt keyword ("pR"), This saves 
typing the word PRINT and the shifted 3 
for the § character. 

Third, the disk is awkward in some 
areas, but 1 feel your selection of the direc¬ 
tory display was a poor choice. After run¬ 
ning the WEDGE program, the directory 
can be displayed by typing Note 

that it is displayed—not loaded-^with this 
command. Is this any more awkward than 
booting the disk and typing "CATALOG" 
on an Apple? You also state that because 
of the aide sectors, a relative file fills the 
entire disk. This is not true—you should 
say that a relative fUe can fill the entire 
disk. Many small relative files can be put 
on one disk. 

You should have been more critical 


The JMost Promising Duet 
For An Orehesfm. 

Our duet is perfect for a singie user system. 

Tlie same cfuet performs even better in a mufti-user orcliesfra. 



S-100 Disk Controller 
ofid/or SVa'" floppy disk 
SASI (ANSI, SCSI) hard disk 
Single and double density, 
3nd double side Software 
implementotion on CP/M^ 
2.2 and TurboDOS? 

‘ TM of DlffUel Rvfviirch. Inc, 
^ TM of SoHwan 30l», Inc, 


Module 
controller 
host adapter 


S-100 Single Board 
Single 


Computer_ 

or multi processor 

grammable master 
or 

Redundant pro- 
cessor manipulation 

4MHz Z80A or _ ^ 

6MHz Z80B CPU 

64K RAM and 2K EPROM with monitor 
m 2 seriol, 2 parallel, 4 timer 

ports - Bi-directional inter- ___ 

processor channel Dual 
mode serial ports Interface 
Multi-layer PCB construction. 

Circta 240 on inquiry card, ^^■|||||m|m 


JC SYSTEMS 

469 Valley Way 
Milpitas, CA 95035 
408-945-0318 
TWX#910-381-7041 







































212A/D 


UDS gives 212 users 
three ways to go! 


212A— Today's most popular modem. 
UDS offers a fully Bell-compatible unit 
with complete local and remote test 
capability. Select 0-300 or 1200bps 
for full-duplex asynchronous commu¬ 
nication. The UDS 212A Is FCC certified 
for direct connection to the dial-up tele¬ 
phone network, and available in multi¬ 
channel, rack-mounted configuration. 

SINGLE UNIT PRICE. $S9S 


212 LP — Compatible with 212As at 
the 1200bps, full-duplex asynchro¬ 
nous communication rate. No power 
supply or AC connection required; the 
212 LP derives its operating power 
directly from the telephone line. Ideal 
for applications requiring 212A capa¬ 
bility at 1200 bps only. The 212 LP is 
direct-connect certified. 

SINGLE UNIT PRICE.$445 


212A/D ~ Identical to the 212A, with 
automatic dialing capability added! 
The unit stores and dials up to five 
30-diglt numbers. CRT menu prompt¬ 
ing, single-stroke commands and 
automatic test capabilities are pro¬ 
vided. The 212A/D is direct-connect 
certified. 

SINGLE UNIT PRICE. $645 


Di Universal Data Systems ® 

5000 Bradford Drive, Huntsville, AL 35805. Telephone 205/837-8100; TWX 810-726-2100 

DISTRICT OFFICES: 

Old Bridge, NJ, 2017251*9090 • Slue PA, 215/643-2336 • Atlanta, 404/998-2715 • Chicago, 312/441-7450 ■ Columbus, OH,614/895-3025 • Boaton, 617/87&660S 

Richardson, TX, 214/68CM)002 - Englewood, CO. 303/694-6043 * Houston, 713/986-5506 • Tustin, CA, 714/6e98CX)l • Mountain View, CA, 415/969-3323 
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Fbacnj^xt 5000 


In a word, a star is bora 


PeachText 5000™ has arrived* 

A complete personal productivity 
system for word processing, financial 
modeling, mailing lists and simple 
data-base management. All at one 
price”$395.00. And all from 
Peachtree Software Incorporated* 

The quality is unmistakably 
Peachtree: proven, powerful appli¬ 
cations with menu-driven features, 
easy-to-use documentation and quick 
access to '‘Help” prompts* And they’re 
fully interactive. 

PeachText 5000 is available for the 
IBM Personal Computer™ the 
COMPAQ Portable Computer,™ 
the Texas Instruments Professional 
Computer™ and the Zenith Z-100* 

The PeachText 5000 Personal 
Productivity System includes: 




Word processing 


PeachText™ word processor* 
PeachText has long been recognized 
as one of the best in the industry, 
with sophisticated print capabilities 
second to none and complete editing 
capabilities for creating and manipu- 
ating a variety of documents. We ve 
made it even better for PeachText 5000, 


WeVe even installed the Random 
House Electronic Thesaurus™ in 
PeachText. 

Spelling Proofreader* This high- 
performance package can check a 
10,000-word document for spelling 
and typographical errors in less than 
two minutes*"^ 


into PeachText documents* You can 
even use the “Execute” command to 
set up material from PeachText or 
other files to be fed into PeachCalc* 

Data management 

List Manager* This module uses 
Peachtree's state-of-the-art screen 
manager and index file manager to 
give you complete control over the 
design and use of mailing lists, labels 
and other files or reference aids. 
Output can be used with the 
PeachText word processor to indivi¬ 
dualize form letters or template 
documents* 

Limited Time Introductory Offer 


5000 applications. And you get file 
converter programs to make 
existing WordStar,® Easy Writer™ 
and VisiCalc™ files usable with 
PeachText 5000 —because you 
shouldn't have to suffer because 
youVe waited this long for the com¬ 
plete personal productivity system. 

Free 30-day support from Peachtree 
Software Incorporated, on return 
of the registration card. 

PeachText 5000 is here* The com¬ 
plete personal productivity system. 
And it's unmistakably Peachtree. 

Gircte 353 ort Inquiry c^rd. 

*Ii 1 actual trials tisiiig an IBM Persona] Computer 
and 320K diskettes, Spelling Proofreader checked a 
10,024'Word document in one minute and 15 seconds, 
using the standard 2O,D0O-wQrd dictionary supplied 
with the package. Checking times may vary depending 
on your hardware. 




WordStar is a trademark of MicroPro International 
Corporation. 

Easy Writer is a trademark of Information Unlimited 
Software, 

ViaiCalc is a trademark of VisiCorp, 

Random House Electronic XhesauruB is a trademark 
of Random House Inc, 


receive: 

A free box of 10 
Peachtree/Wabash 5!4" 
diskettes to hold the 
fruits of your new 
Peachtree productivity 

A coupon to get 
Peachtree’s “Access Pak” 
for $10.00. The Access 
Pak, which has a retail 
value of $525,00, includes 
Information Access, which 
allows you to extract information 
from Peachtree accounting 
products for use with PeachText 


Now PeachText 5000 is available for 
$395*00. That’s right-just $395.00. 

And that’s not all* With 
your PeachText 5000 
package you will 
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Financial planning 


Turn your computer's memory 
into a worksheet for financial and 
other mathematical analysis. 
PeachCalc™ will address up to 256K 
of RAM, so you don't have to worry 
about your memory space outstripping 
PeachCalc’s capacity* Combine 
spreadsheets with PeachCalc's merge 
functions or insert PeachCalc reports 


Unmistakably Fbachtree 

Who arc the dealers in my area? 

Name:,_ 

Com pa ny:_ Telephnne:_____ 

Address:_ 




City: 


.Stare. 


Zip:. 


© I9S3 Peachtret’ Software Incorporated an MSA company 
W5 Peachtree Road, N.E./Sth Floor/Atlanta, Georgia 30326/1-500-554-8900 














giixtg 5g on mquiry card. 



SERIAL PORT 


BTA^s HODEL 514 MULTIPORT 
CONTROLLER a code activated one 
to four serial port expander — but that‘s 
not all since it has separate and indepen¬ 
dent UAftTS, buffers and handshaking 
each port can operate with a different 
configuration, i.e. different baud rates, 
stop bits, etc. These features also permit 
two or more devices to communicate 
with the 524 simultaneously. 


'L«Utr-qu«M1v 
' prjnl«r 


CPU 


52* 

1__1 

_ , 



High ipHd 


Full duplex with EIA RS-112 protocol 

Baud rates up to 19^200 

Expansion to 16 ports bf cascading 

Peripheral ports may be configured 
by user software 

One year warranty 


•HODEL 524,.___5249,00 

•MODEL 524A ,. ...... ,5279,00 

same as model 524 except has 256 byte 
rx/tx buffers per port 

• MODEL 524 D___, 5269.00 

same as model 524. plus continuous poll¬ 
ing of each peripheral device for data 
transfer requests. The device is auto- 
maticaily connected when its ■turn comes 
up , ON. BUSY and OFF messages are 
sent to the peripheral device. 

•Other models available — Contact us or 
your dealer for additional information. 


BItV TECHHICAl ASSOCIATES,inc, 

HIGHWAY eoa, RO. QOX 337 
BAY ST LOUIS, MtSSISSiRPI 
1601 ( 437-3231 


Leners 

about the poor quality (or quality control, 
perhaps) of the KF modulator. Of four TV 
sets, my Commodore 64 works on only 
two. Nothing is said in the Lfser's Guide 
about any adjustments that can be made. 
After a few months of using the User's 
Guide and the Programmers Reference 
Guide, some of my pages are ready to fall 
out. 1 think this is due to the small size of 
the bindings. 

James E, Borden 
641 Adams Rd, 

Carlisle, PA 17013 


Two on Logo 

I must applaud Gary KUdall and David 
Thornburg for "Digital Research's DR 
Logo"' (June, page 206), For the last year 
and a half, I have been trying to convince 
school and college administrators that 
Logo is a powerful, general-purpose pro¬ 
gramming language. Before Logo was 
available on microcomputers, 1 taught 
college and teacher in-service courses in 
BASIC. The most common myth about 
BASIC is that the relatively few primitive 
operations make it easy to learn. This is 
believed by those who have never tried to 
teach BASIC to neophytes. Most first- 
time users complain about the pickiness of 
the interpreter regarding misplaced quotes 
or semicolons, and numerous other 
things. Some adults IVe taught even con¬ 
fuse PRINT and INPUT, Considering that 
these two statements do opposite things, 
one begins to wonder if BASIC b easy to 
learn. 

When comparing languages, 1 always 
stay away from evaluating specific fea¬ 
tures of a language, such as whether or 
not it supports pointer-type variables. 
Boolean operators, or whatever. The real 
issue b thb: how easy b the language to 
think in? The metaphor Logophiles often 
use for the activity of programming b 
that it is like teaching the computer (or 
turtle) a new word. More than just a met¬ 
aphor, this changes your perspective on 
solving the problem. The fact that people 
can have personalized input and define 
their own words gives them a sense of 
power over the machine and helps them 
view the computer as a mental aid. This 
results in less blame being placed on the 
machine for an incorrect result because 
the user is the one that created the pro¬ 
cedure. The ability to create your own 
keywords encourages you to say to your¬ 
self, "How can I break this task up into 
chunks that are suitable for keyword 


definitions?". Of course, it isn't necessary 
to break the problem up into chunks. The 
example I often use in Logo courses, 
drawing stickmen, comes from Mind- 
storms, pages 100-103, Granted, drawing 
stickmen may be a trivial task on the out¬ 
side, but most people adopt this stuctured 
approach because the solution is easier to 
vbualize, easier to think through, and 
easier to debug, if necessary. 

Obviously, 1 think Logo is an easier lan¬ 
guage to think in than BASIC, The adults 
and children I have taught Logo to over 
the past two years agree. They also agree 
that Logo b a powerful language. Logo is 
a dialect of LISP, which, as Kildall and 
Thornburg put it, 'Is a powerhouse of a 
language." 

But there is more at stake here than 
semicolons and quotation marks. Kildall 
and Thornburg say that Logo demystifies 
artificial intelligence (AI) and puts AI in¬ 
to the hands of many. This is extremely 
important. Expert systems and other con¬ 
tributions from Ai will greatly affect the 
way we use computers and will turn the 
computer into a thinking tool, not one 
that just crunches numbers very quickly. 
The impact that a thinking tool will have 
on society as a whole must be dealt with, 
and to discuss it intelligently one should 
understand the ways and means of ar¬ 
tificial intelligence (i.e., its theories and its 
languages}. 

So wake up, you BASIC fans. LIST is 
more than just a command that prints out 
your program, 

K, Sharman 
42 Rossmere Close SE 
Medicine Hat, Alberta 
TIB 2J8, Canada 


RequBit lor Help 

I am looking for a 12-inch green-screen 
monitor or terminal with shielding to 
allow use by individuals with special inner 
ear problems. 

The medical problem 1 refer to allows 
certain people to hear some normally in¬ 
audible high frequencies apparently gen¬ 
erated by the horizontal sweep circuits in 
all televisions and CRT monitors used for 
computer displays. These frequencies are 
both heard and felt within the inner ear, 
resulting in physical nausea, loss of equi¬ 
librium, and other related physical and 
mental distress. 

In local experiments with such people, 
assorted wrapping of some monitors in 
foam or placing them on foam pads par- 
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ntroducing the Most Powerful 
Business Software Ever! 


TRS- 80 "“ {Model I. II, III, or 16 ) • APPLE'* • IBM^“» OSBORNE’“* CP/M'" • XEROX’* 



The VersaBusiness"* Series 


Each Versa Business module can be purchased and used independently, 
or can be linked in any combination to form a complete, coordinated business system. 


/ERSARECEIVABLES™ $99*95 

EESAReceivables’’ is a compete menu-driven accounts receivable, invoicing, and 
onthly statcment-aenerattfvg system. It keeps track of all information related to who 
^wes you or your company money, and can provide automatic billing /or past due ac- 
3unts. V^RSARECErvABLES"* prints all necessary statements, invoices, and summary 
jports and can be linked with VtH&A Ledger 11" and yERSAlNVENTORV". 

/ERSaPAYABLES’" $99.95 

EBSAPayaBLES™ is designed to keep track of current and aged payables, keeping you 
touch with dS information regarding how much money your coFnpany owes, and to 
■horn, VitRBA PAYABLES’* maintains a complete record on each vendor, prints checks, 
heck resisters. vouchers, transaction reports, aged payables reports, v^or reports, 
id more. With VfeRSAPAVABLES'*,you can even let your computer automatically select 
bich vouchers are to be paid. 

i/ERSAPAYROLL’" $99.95 

ERSAPayrou.™ is a powerful and sophisticated, but easy to use payrolt system that 
teps track of all govemmen! -required payroll information. Complete employee records 
re maintained, and all necessary payroll caJcalatkjns are ^riormed automatically, with 
itals displayed on screen for operator approval. A payroll can be run totally, automatj. 
ally, or the operator can intervene to prevent a check from being printed, or to alter 
formation cm it. If desired, totals may be posted to the VERSALedCjEE IP syslem. 

^/ERSaINVENTORY™ $99.95 

ERSAfrtVIiNTORV* is a complete inventory control system that gives you instant access 
j data on any item. VfeRSANVErYTORY" keeps fr^k of all information related to what 
em$ are in stock, out of stock, on backorder, etc , stores sates and pricing data, alerts 
ou when an item falls below a preset reorder point, and allows you to enter and print 
voices directly or to link with tfe VERSA RECEIVABLES’* system. VERSAlNUErfroRY’" prints 
I needed inventory listingsT reports of items below reorder point, inventory value re- 
orts,. period and year-to-date sales reports, price lists, inventory checklists, etc. 

CQniRJTRQI^ZCS- 

50 N. PASCACK ROAD, SPRING VALLEY, N.Y. 10977 


VERSALEDGER II™ $149.95 

VeEsa Ledger ir* is a complete accounting system that grows as yo ur business 
grows. Versa Ledger ir“ can be usedas a simple personakhec kbook register, 
expanded to a small business bookkeeping system or developed into a large 
corporate general ledger system without any additional software. 

• Versa U-DGER 11"* gives you almost unlimited storage capacity 

(300 fo 10,000 entries per month, depending on the system), 

• stores all check and general ledger information forever, 

• prints tractor-feed checks, 

• handles multiple checkbooks and general ledgers, 

• prints 17 customised accounting reports including check registers, 
balance sheets, income statements, transaction reports, account 
listings, etc, 

VtRSALEDGER 0™ comes with a professionaJty-written 160 page manual de¬ 
signed for first^time users. The VrasAL edger IP manual will help you become 
quickly fan^iliar with VEKhAf ed ger IF", using complete sample data files 
supplied on diskette and more than 50 pages of sample printouts. 


SATISFACTION GUARANTEED! 


Every VERSA BOSlNEStS’" iruodtjle i$ gusranteed to oulperfonn all other comperitiw sysrems, 
and at a trad ion of their cost. If ygu are not sa tined with any VERSA BLJSINE^™ module, you 
may return it within 30 days for a refund. Manuals for any ^RSA ^SINESS’* module may be 
purchased for J26 each, credited toward a laler purchage of thal module. 


To Order: 


Write ar caU ToU-free (800) 431-2818 

residents call 9141-425-1535) 


-1535) 

* add S5 to CANADA or MEXICO 

* add proper poQ.tage elsev.-here 


* add $3 lor shipping in GPS areas 
‘ add 54 for C.O.D. or non UPS areas 


DEALER INQUIRIES WELCOME 

AP prices and speciincaticins subject ip chan^ / Deliveiy subject to availalbiUty. 


* TRS-30 B5 a trademark pf the Shack Divistoti of. Tandy Cerp. ■ *APPLE is- a trademark of Apple Corp. - ‘IBM is a trademark of IBM Ciirp. 

*CP/M is a trademark of Di^lai Hesearch *)CEROX is a trademark of Xerox Corp. 


*OSBORNE e a trademark of CMtome Corp. 


















Letters 


tially attenuates the high-frequency noise 
or sound, but not enough to permit the in¬ 
dividual to use the installation in an office 
environment. There is also the problem of 
reducing the circulation of cooling air 
through the equipment. 

Have other readers run into this prob¬ 
lem, perhaps? We would appreciate hear¬ 
ing from anyone who has arty sugges¬ 
tions, solutions, monitors, or computer 
terminals with effective shielding (sound, 
electromagnetic, or both) for dealing with 
this problem. 

John R. Page, Pastor 
Trinity Bible Church 
82S Pennsylvania Ave. 

Medford, OR 97501 


OK Modem Tariff 
Not Okay 

I am writing in regard to a serious prob¬ 
lem that modem users in the state of Okla¬ 
homa are facing. 

Southwestern Bell Telephone Com¬ 
pany's Oklahoma tariffs call for the charg¬ 
ing of an "Information Terminal Service" 


rate for anyone connecting a computer to 
the telephone lines via a modem. 

This rate is approximately 500 percent 
higher than the standard residential base 
rate. The present residential rate is around 
$9 per month. If you connect a computer 
to the line with a modem, even if you only 
call CompuServe once a month, the rate 
jumps to a whopping $45,90. The addi¬ 
tional charge for Touch-Tone service also 
increases, from $1.25 to $3.50 per month. 
This will undoubtedly increase dramati¬ 
cally if Bell gets the $301,000,000 increase 
that it just applied for with the Oklahoma 
Corporation Commission. 

Obviously, this tariff dramatically af¬ 
fects the entire industry, as the tariff for 
all practical purposes prohibits noncom¬ 
mercial, hobbyist modem use. And if Bell 
is permitted to get away with the enforce¬ 
ment of the tariff (as it is now beginning 
to), a precedent will be set for other local 
operating companies to follow in other 
states. 

Apparently, Bell is just now beginning 
to apply this 1965 tariff to noncommercial 
modem and computer users. And al¬ 
though BeU representatives have fallen 
back on the age of the tariff as an excuse, 


they have no intention of exempting 
residential modem use from the provi 
sions of the tariff. 

Therefore, the Oklahoma Modem Usen 
Group (OMUG) is fighting Southwesten 
Bell and its unfair tariff. We are doing this 
through media attention, responsible 
organization, and speaking at Corpora¬ 
tion Commission hearings. If all else fails, 
we will institute legal action to attempt to 
force a change in the tariffs. 

Because of the national attention this 
issue is just now beginning to attract anc 
the fact that we desperately need more 
support, we have taken several steps to 
ensure that people are informed. We have 
a mailing list, and we send out a biweekly 
newsletter covering the latest updates on 
the tariff situation. We have also estab¬ 
lished a 24-hour hot line that is updated 
daily with a one- to three-minute recorded 
announcement; the number is (405) 
360-7462. 


Robert Braver, President 
Oklahoma Modem Users Group 
911 West Imhoff Rd., #634 
Norman, OK 73069 ■ 



PC WARE, INC 

i Jppt B 

4H.S-‘{ Toiiino Dr. 

Sftn Jose. CA 951-16 
408 978-§626 


WARE 


TO ORDER In USA 'hiw+nd by iis tof ordeit -fW’- 
C.O.D. (U5. C" - ; . For ViSr* 

WASTERrARO will r 
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34301 Good Beascms 
tt> Enter the 

'Janus Call For Strftware^ 

Contest 


The First 34,500 
are Simple. 

That’s how many total 
dollars in prize money 
we’re offering to winners 
who submit the best 
original software 
programs in five different 
categories, written for 
the IBM PC* (MS-DOS 1.1) 
and the Apple 11+* 

(DOS 3.3). ^ong with 
cash rewards, winners 
will have their programs 
published by Janus and 
be eligible for royalties. 


How to Enter. 

Simply call toll-free 
(800) 338-0100 or write to 
the “Janus Call for Soft¬ 
ware” at the address 
below. Everything you 
need to enter will be 
sent upon your request. 
Entry forms may also be 
secured from your 
Janus dealer. 

Who May Enter. 

Anyone who has a 
completed sofm^e 
package may submit it 
in abstract form to the 


end on November 30, 

1983 for initial entries. 
Finalists will be notified 
on or about January 1, 

1984 with two additional 
weeks to submit com¬ 
pleted and documented 
entries. Final fudging and 
awards will be made on 
or about March 1,1984. 

The 34,501st Reason 
to Enter? 

Fame. 

It goes well with for¬ 
tune. And together they 
can provide a real payoff 
for that terrific software 
program you've been 
working on for so long. 

But you have to enter 
to win. So do it today. 

Simply call toll-free 
(800) 3.38-0100. 

Or write “Janus Call 
for Software,” I860 
Barber Lane, Milpitas, 
California 95035. Be sure 
to include your name, 
street address, city, state, 
zip code, and telephone 
number. 


The Categories: 


IstPrize 


2nd.Prize 


Business applications 
Home applications 
Games and entertainment 
Education 
System software 


All prizes will be 
awarded. While a soft¬ 
ware package may not 
win a prize, it could be 
accepted into the Library 
of Janus Software with 
royalties for the author 
based upon sales. 



jnnuB.M 


I860 Barber I.ane 
Milpitas, California 95035 
(408) 943-1600 
(800) 338-0100 


$ 6,000 

$6,000 

$ 5,000 

$5,000 

$5,000 


$1,500 

$1,500 

$1,500 

$1,500 

$1,500 


“Janus Call for Software,” 
except for employees and 
immediate families of 
Janus Dysc Company, and 
its affiliates or agents. 

Contest Dates. 

This contest will begin 
on October 1,1983 and 





JAIVIIS RED, OI\E SIDED SIMGLE OENSITY 


■ Adler RoyaJ 

■ Al^ntlliis 

■ Apple 

H A/M luternatL 

■ AMftker Data Sy;!. 

■ Atari 

■ Billings 

■ Columbia Data 

■ Conil<^ 

■ Commodore 


Compal 
Com pugraph ic 


7tKJ, ItJOO. 70CM), 

SH 

C'iSl Series 
I. IIh lit 

3225 Documentor 

42701 

400, 800 

Micro Svsiem^ '11^410 
Stm, OOd, MX Series, 
Comn'tander 
5000 

Pet, 3040, CBM 2030, 
CBM Z03C CBM 
2040, \1C 20, P128, 
BI28, Super Pel 
(Single ), 

BX256 (Single 
Density), 4040, 

SO W/P, mrdcrah 
WORDPAL 8, SKKi, 
8200 

MOT 401/550,402 


Computer Corp, 
Computer Dev- 
Com put ersh op 
CPM Marketing 
Cromemco 
Crown Comm, 
Franklin 


Future Data 

G.S,]. 

Hands Dn 

Hewlett Packard 
I IMSAI 

I Intelligent Sy$, 

I I.HH 

I Matchless 8ys, 

I Microkit 
I Micro Sys, Dev, 

I Motorola 


12M, Microdisk 2/M 
Mini Term 1206 
Slarlite 
MCS PT 

System 3, Z/2D, Z/3D 
iiZ Com 

ACE 100, ACE 1000, 
ACE 1200, 
MkroDLsk/2M 
Micro Data 2080, 

GS! MDDO5O 
MDD 60, MDO 50 
SA I, SA4I, 743, 
LA30K 
8290-1 

PC 80, PCS 80, 34-35 
8030, 803C 8051, 

803, 813 
2200, 3460, 3471 
MS-80 

MicrodLsk 2M 
MS 1X100 
Exorset 30 


New Engind, Dig. 

Nicolet 

Olivetti 


Olympia 
Panasonic 
Smoke Signal 


Texas Inst, 
Vector Graphic 
I Vista 
I Wordplex 
I Xerox 
I Zilog 


Able Series 40, 80 
Explorer 
P6040, AFD 6102, 
EDIT 7403, ED11 2020, 
FDLi 5600 
6020 

Time 2000 

68, BF1X69, 
(Single DeiVMty) 
Chieftain I 

I I 99 
H/l, I ^ 

V80 

Wordplcx 11 
820 

MCZI/90K 


JANCS GREEN, ONE SIDED DODBEE DENSirV 


Alpha Prof. Alpha Sprint 

Anderson jaebsn, AJ460 
Atari 1200XI,, 600XL 

Burroughs TP420, MT9OO 


ATj 


JANUS:THEO 




Does your computer system require 
a two-sided, single densit>^ disc? Or a 
one-sided, double density disc? Are 
you sure? What happens if you get the 
wrong one? 


4 ^ 

■■ ■ I- ■-r sc 


% 




Janus Red 

One-sided, single 
density diskettes, 
soft sector and 
unformatted with write 
control notch. 















Janus 

Floppy Discs. 


We’re Jan us. And we 
make floppy discs of the 
very best quality' you can 
buy. Period. 

To back this claim, we 
offer our — 


new software contests in 
the country. Some very 
smart stjftware designers 
will share $34,500 in 
awards. (Details follow.) 

And, there’s “Janus 


You can spend less 
for other diskettes. But 
today’s “bargain” is often 
tomorrow’s problem. 
After all, if it’s worth 
putting on a diskette, it’s 



Gold Certificates”— 
credits you earn each time 
you purchase Janus disk¬ 
ettes. Use them to obtain 
the innovative software 
developed from the 
nationwide “Janus Call 
for Software” contest. 

Best of all, Janus 
quality and Janus inno¬ 
vation are now available 
in local stores. 


worth buying a diskette 
you can count on. 

From Jan us. 


Unconditional 

Guarantee. 

Every Jan us floppy 
disc comes with an iron¬ 
clad guarantee. If any- 
thing ever goes wrong 
with your Janus disc — 
anything, anytime, any- 
w'here, your fault or ours 
—we will replace it. Free. 
[So questions. No strings. 
Nt> kidding. Just .send it 
hack to Janus (or return 
it to your Jan us dealer). 

And We Didn't Stop 
There. 

We wanted to solve 
the problem of floppy 
disc confusion. The Janus 
solution is color-coding, 
w'hich makes it easy for 
people to select the right 
diskette and virtually 
eliminates the possibility 
i»f icsing the wrong disk¬ 
ette in your computer. 


Jamis is al.sd sport 


soring one of the largest 



- The Janus Guide 
to 5.25 Inch 
• Diskette Selection 


Because a $5 part should never stop a 
$5,000 system ora $5,000,000 company, 
janus created the color system. This 
chart could save you hundreds of dollars. 


Janus Orange 

All other diskettes 
with less common 
configurations and 
special requirements, 


Janus Blue 

hvo-sided, double 
density diskettes, 
soft sector and 
unformatted witli write 
control notch. 


MilpJeus, Ca95035 


■ Redactron 

■ Texas Inst, 

■ Toshiba 
fl Wang 


R III 340, R 111 315. 

R 111 335 
Professiona!] 

Cotiipuier 

T200 

Wangwriten Alliance 250 


JANUS ORANGE, MISC, AlX OTHERS 


■ A/IH IntematL 

■ Alanlhus 

■ Archives 

■ Compal 

■ CompuCorp- 

M Computeh 
B Compute rm 

B Comp. DataAcc. 

■ Computer Mart 
B Computer Max 


The Vtliiz 
S.550 

Business System 
W 56D 
Omega ^0.655 
625 Mark II 
675 
21 

System 32-180, 
System 32-620, 
System 32-630 
Versatile Series 
Abacus I 
Micrt> Max 


B Digllog Systems 

Micro It 

B Sanyo 

WT>S -300 

B nigjtal Sup, Sya, 

Informer II 

B Tri Data 

Flexible 21 

8 Durango 

F85 

B Vector Graphic 

Vector 1 

B Eagle 

II. Ill, IV, V 


Memorice 1 

B ExJdy 

StwTcerer 


Vector 1 ■*” 

B Findex 

System 100 


Vector MZ 

B Hazeltine 

1500 


System B 

B IntelL Bus. Mach, 

. MNM-5 


System l600, 2600, 

B Lobo 

400T 


3005, 5005. 5032, 

B North Star 

Hi>riz.4)ii 1, 2 

Horizon ID, 20 
Advantage 


4/10, 4/20, 4/30, 
4/40, 4/60, 
5005/E, 5010/E, 

B Polymorphic 

681, 8610, 8613 


5032/E 

B QYX 

IntelItgent Tj'pwrtr 

B Victor Technol. 

9000 

Level 1, 2, 3, 5 

B Vena 

V200(ls) 

B R2E 

Micral C, CM, 60-30 


V200(2s> 


(Is), 60.2(Hls) 

B Vydec 

4200 


Micral 60-30(2s), 

B Wang 

PCS II, III OLS 


8iy20(2s> 

B Westm. Telematic Datamaie 

B Realistic 

B Redactron 

Fori 80 

Redactor 11-240 (Is) 
Redactor 11-250, 240 
(2s), Redactor 111-320 

B Zenith 

Z-87 






t)IiC«S END THE C 

! The people at Janus know that some¬ 

thing as potentially simple as buying a 
floppy disc can become needlessly 
i complicated. The right disc will utilize 

the fall power of your computer or word 
j processor. The wrong disc can virtually 

I shut it down. 




Contmodore 

H050 

■ Radio Shack 

TRS-80 III 

9 Cromemco 

Z2H 


Coin|>iicolor 

1, IK rv^ 

■ Reflactron 

RlII 3^0 

9 Eagle 

Persiinal Clomputer 


Computer Sys. 

EC/80S« 

■ Seequa 

Chameleon 

9 ECS JHlcrosys, 

ECS 4500 


ComputhinlL 

Pet Drive 

■ Smoke Signal 

HFD-(ia, RFD-(v9 

9 Fufitsu 

Affinity' 16 


Corona Data 

Ptirtable Computer 


(Double Density) 

9 GJVAT 

System 10 


Data General 

Enterprise 1000 


Chieftain I\' 

9 Hewlett Packard 

8290-2 


Dynabyte 

IIW H/2 

■ Telecon 

Zurba 

9 IBM 

Personal Computer 


IMS 

Series S0(MJ (Single 

■ Texa^ Inst. 

Professkinal Computer 


320. 3(i0 KB 



Side) 


(Single Side) 

^ IMS 

Series 5000 (2S) 


t.B.At. 

Persiiiial t tmiputer 



9 Info 2000 

Performer 



IhOKlI 

■ JAmrS BLUE. Tl^ O SIDED DOUBLE DENSITY 

9 Informatft, Tech, 

Superstar (2S) 


Intelligent Sys. 

Iniercolor 3600^ 30^1 

M Altos 

5 S0-10, 586-10. 

9 Intelligent Sys, 

8351, 8352, «351H, 


Intertee 

Superbniin 


584-14, Series 5-15D 


835211 


KayPro 

[J 

S Billings 

HC 12 FD 

9 Intertec Data 

COfiipustar, Comstar 1! 


Lobo 

4(KiT (Single Side) 

m c, itoh 

Mini- (2s) 

S KayPro 

4 


MPl 

Mt^del 51 

■ Colli mbia Data 

1600-K 1600-4, 

9 Logic Systems 

IBEX 7101 


Nippon Electric 

PC-8001 


VP Portable 

■ Motorola 

Extuset 30A 


OKI Electronics 

It »00 MOD20 

9 Commodore 

Super Pel. BX256 

m MPl 

MtKiel 52 


Osborne 

Executive»Osborne 1 


(Double Density) 

9 Otrona 

Attache 


Olivetti 

FOSOl, Fn502 

8 Compal 

8200 

9 Panasonic 

JD-700, JI4-740 


Perkin Elmer 

The Heaven .^500, 

9 Compaq 

Portable Computer 

9 Quay Corp. 

520 



.^600 

9 Computhink 

Min i Masi I 

■ Qume 

Datatrack 5 

m 

Randal Data 

5000 

9 Comtek 

General Automation 
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Free Genius In Every Box 

At CompuPro, we put a little genius into each of our systems. Maybe it's our dual processor that handles both 
8-bit and 16-bit software concurrently. Or another CompuPro first, M-Drive/HJf^ the board that does the work of a 
disk drive—only faster. 

In every case you can get model-to-model expandability, six processors to choose from, 12- to 36-month product 
warranties and nationwide on-site service from the Xerox'^' Service Group. 

For performance, quality and reliability at a cost-effective price, try CompuPro’s System 816 family of high- 
performance computers today. 

Let our genius multiply your genius. 


Model A. Single-user, expandable to multi-user. Includes dual 
processor, 128 Kbytes of static RAM, four serial ports, CP/M^^ 
SuperCa!c*86P dBase llj^ Hyper-Typer™ and Field 
CompanionT'^ M-Drive™ software is also included. 

Model B. Ultra-high performance single or multi-user. Includes 
dual processor, 256 Kbytes of static RAM, nine serial ports, 
same software as Model A. plus MP/M™ 8-167*^ 

Model C. Our top-of-the-Mne multi-user microcomputer. 
Supports as many as seven user workstations as well as a 
complete complement of peripherals. Includes 512 Kbytes 
of static RAM. nine serial ports, same software as Model B 
Bundled with on-site service from Xerox Service Group. 


Model 86/07. For high-speed multi-user applications. Uses 
the fastest CPU on the market (the lOMHz 8086). In addition, 

1.5 Mbytes of solid state disk memory give as many as five 
users access to 16-bit software up to 35 times faster than 
disk-based systems. Includes 512 Kbytes of 16-bit memory, 
CP/M-86: MP/M-86™ SuperCalc-86 and SuperWriier-867W 
plus Xerox service. 

Model 6BK. A single-user computer that optimizes the powerful 
new CP/M-68K'^''^ operating system. Delivers ultra-high speed 
for those who develop their own progams. Includes 256 Kbytes 
of 16-blt memory, 15 Mbytes of M-Drive/H, CP/M-68K, 
mapFORTH and C languages, as welf as Xerox service. 


All basic System 816 configurations provide as much as 4.8 Mbytes of floppy disk storage, and are expandabJe to 1 Mbyte or 
more of RAM and as much as 4 Mbytes of M-Drive/H, They all have convenience features such as clock/calendar, interrupt 
controllers, interval timers, and optional math processors. Programming languages available from CompuPro include Assembler, 
BASIC, Pascal, PL/1 and COBOL, as well as the new ANSI FORTRAN 77™ from Digital Research. 



SYSTEM 8//i6 ~ 



For your business, industrial and scientific computing 
solutions, call (415) 786-0909, ext, 206 today for the location of 
the Full Service CompuPro System Center nearest you. 

CP/M and CPyM-ae are registered tfadenrterlte and CP/M 6SK, MP^M-S6 and 
FORTRAN 77 are trademarks of Digital Researeri. Xerox is a registered trademark 
of Ihe Xerox Corporation, CP^M S-IS and MP/M 0-16 are compound trademarks of 
Digital Research and CompuPro. SuperCalc-BG and SupBrVVfller-06 are irademarks 
of SOfCim, dBASE II is a trademark of Ashton Tate. Hyper Typer is a trademark of 
Summit Software Corp. Field Companion is a trademark of Gensofr Corp. M Drive 
and M-Drive/H are irademarks of CompuPro 

Dealer Inquiries invited 


CompuPro 


© 


CompuPro, a fiMMi/r Company 
3506 Breakwater Court, Hayward, CA 94545 
Circle 99 on Inquiry card. 





























DMENSmiTM 
MOST COMnmBI 
COMPUTER YOU 

CANBUY. 

Introducing the capability the world has been waiting for. A single 
personal computer able to handle Apple, IBM, TRS-80, UNIX and 
CP/M-based software. 

The Dimension 68000 Professional Personal Computer does it all. 
It actually contains the microprocessors found in all of today’s popular 
personal computers. And a dramatic innovation creates the environment 
that lets these systems function merely by plugging in the software. 

Add to this the incredible power of a 32 bit MC 68000 micro¬ 
processor with up to 16 megabytes of random access memory. You have 
the machine that easily meets today’s needs. And tomorrow’s. It’s the only 
practical way to upgrade without the need to recreate your data base. 

Dimension. At about the same price as the IBM PC, it’s obviously 
the best value you can find. For more infomiation ask your dealer or call 
us at (214) 630-2562. 

dimension 

A prixiiict of Micro Craft CoqToration, 4747 Irs'ing Blvd., Suite 241. Dallas, Texas 75247. ®1983 

Apple is a registered Iradeinnrk o\' Apple Computer. Inc.: IBM is a registered trademark lnternatii>nal Business Machines 
Ctirporalion; I’RS-SB is a registered trademark of Radio Shack, a Tandy Corporation company: UNIX is a trademark of Bell 
Laboratories, Inc.: CP. M is a registered trademark oi Digital Research Corpt>ratioiT Circle 30i on inquiry card. 







































Product Preview 


The HP 150 


Magic is the code name for Hewlett-Packard's personal-computer project in Sunnyvale—and it fits. 
Something magical happens when you use the HP 150. The optical touchscreen trademarked as HPTouch 
goes beyond other pointing devices; it makes you feel that you have remarkable powers in your fingertips. 
It's almost as if the touchscreen turns your finger into a conduit between your mind and the computer. 

Hardware: Coijnpact, Powerful, and Innovative 


This compact machine packs the 
system-processor unit, memory, 
video-display unit and control cir¬ 
cuitry, three I/O (input/output) ports, 
and touchscreen electronics into an 
elegant package that is 1-foot square* 
Two free-expansion slots permit a 
network-interface board and expan¬ 
sion to 640K bytes of RAM (random- 
access, read/write memory)* An op¬ 
tional user-installable thermal printer 
fits in an enclosure at the top of the 
unit, with its own connecting cable. 
The dual-floppy-disk unit contains 
two single-sided Sony SVz^inch disks 
holding 270K bytes each and has a 
footprint not much larger than the 
main unit's. The HPIB bus used to 
connect the disk drives permits the 
controller to reside with the drives; 
no expansion slots are required to 
add additional floppy or hard disks. 

The compactness of the HP 150 
does have one drawback for per¬ 
sonal-computer users who do inten¬ 
sive computation. There was no way 
to squeeze a socket in for an 8087 co¬ 
processor. Early indications are that 
the HP 150 will be an open system 
with respect to both hardware and 
software, and perhaps someone will 
develop an 8087 board for one of the 
two expansion slots. 

Photo 1 shows the back of the HP 
150 with its various I/O connectors. 


In photo 2, part of the back of the sys¬ 
tem has been removed to expose the 
two expansion slots, one of which is 
occupied by a memory board. Photo 
3 shows the system with the back 
removed. The motherboard sits one 
level above the two expansion slots 
and holds it own piggyback 256K- 
byte memory board. Above that, you 
can see the video-controller board. 
Photo 4 shows the system from the 
front with the bezel removed and 
turned around to face the camera. 

The bezel contains the touchscreen 
electronics—the grid of light-emitting 
diodes and photo diodes. There are 
24 holes in each side of the bezel and 
40 holes in both the top and the bot¬ 
tom. This provides touch sensitivity 
for each row of the display and for 
each unit of two columns. 

The touchscreen leaves no doubt 
that the HP 150 intends to deliver the 
power of personal computers to more 
people—nontechnical people. For 
HP, always known as an outstanding 
manufacturer of high-performance 
products for engineers, the 150 
signals a bold entry into the broader 
market now dominated by IBM and 
Apple. Cyril Yansouni, general 
manager of HP's new personal com¬ 
puter division, confirms this inter¬ 
pretation and describes the 150 as the 
first of a new family of products. Yan¬ 


souni also says that the HP 150 will 
be priced competitively, another 
departure for the company. A stan¬ 
dard system with 256K bytes of RAM 
and two Sony SVz-inch disks provid¬ 
ing 540K bytes of storage, MS-DOS, 
the Personal Applications Manager 
software, and Microsoft BASIC will 
retail for approximately the same 
price as the IBM PC with equivalent 
memory and mass storage. The HP 
ISO's unique touchscreen and user in¬ 
terface provide the magic in an 
already powerful computer. 

High Performance 

Hewlett-Packard's engineers did 
not forsake their reputation for build¬ 
ing high-performance products when 
they designed the 150. The HP 150's 
8088 runs at 8 MHz compared to the 
usual 5 MHz or less, and the stan¬ 
dard amount of dynamic RAM is 
256K bytes. There are also 6K bytes 
of static RAM for the screen and 160K 
bytes of ROM (read-only memory), 
bringing the total memory for the 
standard machine to 422K bytes. One 
of the two standard RS-232C serial- 
communications ports also serves as 
a higher-speed RS-422 port, and 
several peripherals can be daisy- 
chained off the HPIB connector, per¬ 
mitting high-capacity mass storage. 
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Hewlett-Packard makes some magic 

by Phil Lemmons and Barbara Robertson 







































Hewlett-Packard plans to introduce 
the HP 150 at the November Comdex 
show in Las Vegas and is already 
working with its dealers to provide all 
necessary support for that introduc¬ 
tion, including major television and 
print advertising campaigns^ Accord¬ 
ing to Cyril Yansouni, general 
manager of HP's personal computer 
division, the company is establishing 
Personal Computer Centers for train¬ 
ing dealers and end users. While these 
centers will not sell equipment or soft¬ 
ware, a professional training and 
marketing staff will be available to 
answer questions, conduct seminars, 
and refer prospective customers to 
dealers. Twenty of these centers are 
already open and 65 additional 
centers, located worldwide, are 
scheduled for completion by the end of 
1983. Far more information an the 
availability of the HP 150, or the loca¬ 
tion of a Personal Computer Center, 
call (800) FOR-HPPC 


Photo 1: A back view of the HP 150. Note the two serial ports (DAJACOMl arid DAIACOM2), 
the port pr HPIB bus (used to connect a series of disk drives and parallel printers), and the 
easily removed battery. 





Photo 2: The HP 150 comes with 256K bytes of This photo shows an optional 256K-byte memory board in 

one of the two expansion slots. 
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Photo 5 shows the back of the 150 
with its complement of I/O connec¬ 
tors and the optional thermal printer 
on top. 

Available disk units include 5V4- 
inch and 8-inch floppy-disk drives as 
well as the SVz-mch disks, plus high- 
capacity Winchester disks. The Sony 
3V2-inch disks run at 600 rpm (revolu¬ 
tions per minute) rather than slow¬ 
ing down to the 300-rpm standard 
adopted by an ANSI committee. 

The performance of the video dis¬ 
play is also outstanding. The 9-inch 
screen looks too small until you turn 
it on. The 'At a Glance'' box on page 
41 shows the HP 150 screen display¬ 
ing essential facts about the system 
in a format similar to that of a card 
in the Personal Card File, an elec¬ 
tronic Rolodex-like program available 
for the 150; a lot of information is dis¬ 
played quite clearly on the 9-inch 
screen. With a resolution of 720 by 
378 as an alphanumeric display and 
512 by 390 as a bit-mapped graphics 
display the green-phosphor screen 


actually displays more pixels (picture 
elements) than the IBM PC 12dnch 
monochrome monitor, which has a 
720 by 350 display. As an alphanu¬ 
meric display, the HP 150's little 
screen provides 27 lines by 80 char¬ 
acters instead of the usual 24 by 80. 
Each character is formed by a 7 by 10 
dot matrix in a 9 by 14 dot cell. The 
dots shift by half a dot to form clear 
characters, as the screen photos dem¬ 
onstrate. 

The bottom line of the screen is 
reserved for system-status messages, 
and the two lines above that label 
screen areas programmed to perform 
specific commands when touched 
(softkeys). That leaves a full 24 by 80 
screen plus the extra lines at the bot¬ 
tom for system enhancements. 

Two controllers handle the video 
display. A custom gate array controls 
the graphics display, while the Stan¬ 
dard Microsystems Corporation 9007 
VPAC (Video Processor and Con¬ 
troller) takes charge of alphanumer- 
ics. As explained in "The CRT 9007 


Video Processor and Controller" 
(AprO 1983 BYTE, page 96), the 9007 
has powerful memory-addressing 
capabilities and flexible video-timing 
control. Its 30 registers include 12 to 
keep screen parameters and others 
for cursor control and light-pen oper¬ 
ation. The 9007's memory-addressing 
power provides row-table-oriented 
memory addressing that relieves the 
system's central processor of the task 
of moving data on the screen. 

The 9007 is partially responsible for 
the high performance of the HP 150's 
display in alphanumeric mode and for 
the gate array for the high-speed 
graphics, but systems software also 
plays an important role. Just as 
separate controllers control the two 
modes of the display, two separate 
software modules control screen I/O. 
The AIOS (alphanumeric input/out¬ 
put system) optimizes character I/O 
and the GIOS (graphical input/out¬ 
put system) optimizes bit-mapped 
graphical I/O. The GIOS includes 
routines for powerful graphics func¬ 
tions such as filling areas. 

HP designed the keyboard on the 
assumption that people should be 
able to use the computer to its fullest 
without the touchscreen. The key¬ 
board (see photo 6) has 107 sculpted 
keys, including cursor controls, 
editing keys, a numeric pad that can 
be shifted into a graphics-control 
pad, and eight programmable func- 


Benchmark HP 150 IBM 

Empty Do Loops 6.13 6.43 

Division 16.75 23,80 

Subroutine Jump 11.80 12.40 

MID$ (substring) 19.33 23.00 

Prime Number 151.60 190,00 


Table 1: Benchmark results for the HP 150 
against the IBM PC. The HP machine urns 
running under MS-DOS 2.0, BAS1C86, 
prerelease version 5.25. The IBM PC was 
running under PC-DOS 1.0, IBM BASIC 
The benchmark programs are from 'A 
Closer Look at the IBM Persona! Com¬ 
puter'" bg Gregg Williams (January 1982 
BYTE, page 36). 


Photo 3: The motherboard holds a 256K-byt€ 
memory board on the left. The video-controller 
board is directly above the motherboard. 
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Photo 4: The inside of the touchscreen bezel with its light-emitting 
and photo diodes. The system recognizes a touch when an object breaks 
the light beams crossing the screen. 


Photo 5: These boards—the motherboard, piggyback and expansion 
memory boards, and the video-controller board—are all packed into 
the tiny monitor In addition, two boards, the CRT sweep and 
power-supply boards, stand on end on each side of the video screen. 
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Photo 6: The HP 150 keyboard. 
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At a Glance 

Touch a tab in HP's Personal Card File 
program to look at a card at the card file. 



Create 


^ PORTS^H 
mss STORAGM 
RESOLUTIOIlH 
i?£FRESH RATEH 
POINTING DEVICE 
KEYBQARD^H 


E perating system 

5ER INTERFAC-El 
PPLICATI0N5H 


Hewlett-Packard 


Systea Unit {including nonltor) 12 x 12 x 11.3 In., 21 lbs. 1 oz. 

9 in. green phosphor, 27 lines, Zi x 80 char., 2 for touchkey label 
Intel 8088 QUBynsSl ^ ^ 256K expandable to 640K bytes 

1 - RS232C only, 1 - RS422/RS232 conbined, 1 - IEEE-488 port 
^ 2 270K byte 3 1/2 in. microfloppies; 600 rpm 

512 X 390 (graph ics), 720 x 378 (alphanumeric) 

11 60 Hz gQUpyig 7 X 10 pixels in 9 x 14 cell 

HPTouch optical touch screen 14 rows by 21 columns 
Detached, autorepeat, n-key rollover, cursor keys, 
numeric pad, 6 foot cable (18 x 8.9 x 1.4 in., 4 lbs.) 

r nS-DOS 2.0 MaiBKMMiKMB 2 free 
Personal Application Hanager and HPTouch 
UordStar, VlsiCalc, Condor, Personal Card File, tlemoHaker, 
OSN/LINK Communications, Picture Perfect Graphics, Olagraph 
Microsof t BASIC, Pascal, and more _ 


l^how 0.1 dl 

Add 

iDel From! 


1 

iCancei i| 

Create i 




Field 

lAulodial 


Exit 


tion keys. The layout is excellent. This 
keyboard will be the standard key¬ 
board for all HP machines and ter¬ 
minals for years to come. An 8041 
processor located in the system unit 
controls both the keyboard and the 
touchscreen. 

An NEC 7201 controls the serial 
ports with a Texas Instruments con- 


troUer chip handling the HPIB bus. 
Both serial ports will operate at up 
to 19,200 bits per second (bps) as 
RS-232C ports and one will also oper¬ 
ate as a higher-speed RS~422 port, 

BASIC Benchmarks 

Although it isn't possible to quan¬ 
tify the display's performance in this 


product preview, we did try five of 
BYTE's interpretive BASIC computa¬ 
tional benchmarks on the 150, run¬ 
ning a prereleased version of 
Microsoft's BASIC86 version 5,28. 
Table 1 shows the results. Not sur¬ 
prisingly, the HP 150 did well. In the 
prime-number benchmark, the HP 
150 outdistanced the IBM PC by 38 
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Photo 7: Options 1 and 2 can be selected by touch. A simple BASIC program created this 
menu (see listing 1). 


seconds, even though the PC was 
running IBM PC BASIC, Microsoft's 
more advanced GW (Gee Whiz) 
BASIC, rather than BASIC86. The 
prereleased HP 150 was also 
significantly faster in the tests of divi¬ 
sion and string operations. The HP 
150's 3V2«inch disks performed well in 
simple disk I/O benchmarks— faster 
than all but a couple of the machines 
tested so far—but the results are not 
published here because HP plans to 
further improve the drives' per¬ 
formance. 

Future products will expand the 
150 family to include a compatible 


portable and transportable unit as 
well as a version with color graphics. 
Plans call for enhancement of the 150 
family with faster clocks and a more 
powerful processor. The 150 family 
will also be able to communicate with 
non-HP computers through an 
Ethernet-compatible networking 
scheme. 

The Touchscreen and 
Compactness 

You don't actually have to touch the 
screen to make the touchscreen work 
because the beams of light pass 
slightly above the surface of the 


screen. One reason for choosing the 
optical touchscreen was to avoid 
coating the display screen with a 
material that would impair the sharp¬ 
ness of the display Using a screen 
coat allows greater precision, but to 
take advantage of this precision you 
must point with a device much 
smaller than a fingertip. The smaller 
pointing devices seem to sacrifice the 
intuitive correctness of pointing with 
your finger. 

While the 9-inch screen contrib¬ 
uted to the compactness of the HP 
150, it also reduced the size of the 
touch cells. You never have difficulty 
pointing to the defined touch areas 
at the bottom of the screen, or at the 
name of a file or program that you 
want to run, but a single character is 
difficult to select precisely. The cur¬ 
sor keys provide an easy alternative 
for fine movements, and pressing the 
select key selects the desired object. 

The touchscreen also minimizes 
this problem in another way. The sys¬ 
tem recognizes a touch when your 
finger breaks the vertical and hori¬ 
zontal beams of light that cross above 
the object, and shows its recognition 
by displaying the object in inverse 
video. But a touch is not equivalent 
to a selection. The system only rec¬ 
ognizes a selection when you with¬ 
draw your finger from the area and 
the interrupted light beams again 
cross the screen to the photo re¬ 
ceivers under the bezel. You can 
move your finger around the screen 
for as long as you want, and the 


A Potential User Looks at the Software 


Phil Lemmons and 1 sat at his 
kitchen table late one night with the 
preview machine and prereleased 
copies of some of the software that 
Hewlett-Packard will offer for the HP 
150. The touchscreen concept 
sounded interesting, but the only 
way to determine how it worked out 
was to use it. 

Before trying any serious applica¬ 
tions, we booted up the demonstra¬ 
tion disk because I wanted to play 
with the graphics game. To create a 
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drawing, you must first touch the 
screen in a least three places to mark 
the periphery. As I slid my finger 
around the screen, a small dot of light 
followed it. When I lifted my finger, 
the dot changed to a highlighted bar 
about the size of a typical cursor. This 
was obviously the first end point for 
the drawing, I selected several points 
this way, touched the label Draw 
Graphic in one of the eight function 
blocks (softkeys) at the bottom of the 
screen, and was fascinated as the 


drawing started from each point and 
filled in toward the center (photo 8), 
I hadn't touched the keyboard 
once, and I had learned everything 
I needed to know about using the 
HP 150 touchscreen: to select a point 
on the screen, I lift my finger, and to 
start an operation, I touch one of the 
highlighted blocks in the row at the 
bottom of the screen. 

Then I moved on to more serious 
work. 

The HP 150 will be packaged with 






system continues to highlight every 
object as your fingertip passes or 
touches it. When the desired object 
is displayed in inverse video, you 
simply withdraw your fingertip and 
the system acts on your selection. 
This visual feedback compensates for 
the limited precision of the array of 
touch areas. Whether the HP touch¬ 
screen will meet your needs depends 
on the precision you require. If you 
need to select individual pixels, 
HFTouch won't do. But the touch¬ 
screen takes care of much of the in¬ 
teraction during applications pro¬ 
grams, making many system-level 
operations effortless and natural. 
Touch is the easiest input device to 
learn and the hardest to give up. 

But can you use the touchscreen as 
an input device in your BASIC pro¬ 
grams? Yes, Miles I^hoe of HP pro¬ 
vided a quick example of a touch- 
sensitive menu. (See photo 7 and 
listing 1,) 

If you wonder what it's like to use 
the touchscreen in more sophisti¬ 
cated programming, read the pro¬ 
gramming sidebar, 'Adapting Exist¬ 
ing Programs to Use HFTouch: Pic¬ 
ture Perfect, Diagraph, and Word¬ 
star" on page 48. It describes Micro- 
pro's experiences in adapting Word¬ 
star (written in assembly language) to 
use the touchscreen and Computer 
Support Corporation's experiences in 
adapting the graphics programs Pic¬ 
ture Perfect (written in BASIC) and 
Diagraph (written in Pascal), 

—Phil Lemmons 


MS-DOS, Microsoft BASIC, and a 
program called Personal Application 
Manager. I wanted to follow the pro¬ 
cess a new buyer would—booting the 
operating system, formatting some 
disks, and copying the master. From 
there I would look at some of the 
application-software packages that 
will be available for the machine, in¬ 
cluding some old friends that have 
been modified for the touchscreen 
and some new programs developed 
for the HP 150. 


Listing 1: This simple BASIC program will create the menu shown in photo Z 


1000 

1010 

1020 

1030 

1040 

1050 

1060 

1070 

1080 

1090 

1100 

1110 
1120 
1130 
1140 
1150 
1160 
1170 
1180 
1190 
1200 
1210 
1220 
1230 
1240 
1250 
1260 
1270 
1280 
1290 
1300 
1310 
1320 
1330 
1340 
1350 
1360 
1370 
1380 
1390 
1400 
1410 
1420 
1430 
1440 
1430 
1460 
14 70 
14 30 
1490 
1500 
1510 
1520 


1530 
1540 
1550 
1560 
1570 
1580 
1590 
1600 
16,10 
1620 
1630 
1640 
1650 
1660 
1670 
1680 
1690 
1700 
1710 
17 20 
1730 
1740 
1750 
1760 
1770 
1780 
1790 
1800 

1810 

1320 

1B30 


'Sample Menu Selection Sub-Brogram us 
'Provided by TLA, All Rights Reserved 
'use of these routines is permissible 

I 

WIDTH 255 'Set 'infinite* screen width 

CLS$-CHR$ {27)+'*h"+CHR$ (2 7)+^'J" 'Home up, clear display 

■ 

'FMLOCATE is similar to the LOCATE command in some BASICS 

I 

DEF FWLOCATE$(ROW,COL)=CHR$(27) +*'&a" + 

STR$ (ROW) +'»r'*+STR$tCOL)+"C" 

I 

'FNTOUCH will define a touch field on the screen. The field 
' will be three tows long and eight columns wide 

* starting at the specified row and column. The 

' character string to be returned is specified in 

' the last parameter, and may be from 0 to 80 bytes 

' in length, 

' The function as defined uses just one of many modes 

■ of touch field definition. The general form of the 

' escape sequence is; 

» 

' ESC - z g <rowl>,<row2> r <coX1>,<col2> c 

I 

* <0/l> b <onenh> e <offenh> f 

I 

* <rptmode> m <attr> a <len> L <response> 

' where: 


' The 'b' field determines whether a touch will beep; 

1 

' The 'e* field specifies the video enhancement of the 

* field when HOT being touched 

* The *f' field specifies the video enhancement of the 

' field when it IS being touched 

* The *m' field specifies the type of field (ie, row/col 

' reporting, ASCII (as shown here), etc,) 

I 

' The field specifies when to report (on touch, on 

' release, or both), ASCII mode is considered a 'keyboard 

' replacement*, hence reports on touch only regardless of 

' this field (just like a keyboard key) 

r 

* The 'L' specifies the length of the desired response string 

I 

* <response> indicates the string to return when touched and 

' may include a carriage return if desired 

I 

DEF FKTOUCHS ( ROW ,COL,CHARSS) =CHR$ ( 27) ■l-*’-zg*’ + 

STRS (ROW) + *'," + STR$(ROW+2)+*'r"4 
STR$(COL) +'','»+STR$ (C0L+8)+"c" + 

”lbl0e2f 2mla''+STR$ (LFH (CHARBif) ) +*'L"+CHARS$ 

I 

REPT,HODE,OH$=CHR${27)+"-z2nlA’' 'Enable touch reporting 

REPT,MODE,OFF$~CHR$ (27)'Disable touch reporting 
TOUCH,DELETE6^CHR$(27)+"-zD" 'Delete ALL touch fields 


* Display Main Menu 

PRINT GLS3; 'Clear screen 

PRIKT FMLOCATE$(0,20) ;"Saniple TouchScreen Menu" 

PRINT FNT0UCH$ {5,5,"1'’) ; 'Define touch field in 

' row 5-7f column 5-13 to 

' return ASCII 

t 

PRINT FHL0CATE${6,€);"0ption 1"; 'Put label in field 1 


PRINT FNTOUCH?(10,5,"2"); 'Define touch field in 

* row 10-12, column 5-13 to 

' return ASCII '2' 

I 

PRINT FNL0GATE$[11,6);"0ption 2"; 'Put label in field 2 

* 

'Now enable reporting and wait for a character 
PRINT REFT,MODE,0N$; 'Turn on reporting mode 

'Input single character from keyboard OR touchscreen 
A$=INPUTS(1) 

PRINT REPT,M0DE,0FF$; 'Turn off reporting 

IF INETR{"12",A$)=0 THEN PRINT CHR$(7);: 

GOTO 1760 'Did not type a 1 or 2 

IF A$ = "l" THEN CHAIN" PROGl*' ‘Selection 1 

CHAIN''PRQG2" 'Must be Selection 2 

END 
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Ptioto 8: A graphics-demonstration program by Hewlett-Packard for 
the HP 150. 



Photo 9: HP's operating system shell. Touch an application name 
to select iff then touch "'Start Applic/' to run it. 


P,A,M, 

When you boot the system, instead 
of the familiar A> from MS-DOS 
and a blank screen, you see Hewlett- 
Packard's Personal Application 
Manager, RA,M., on the screen. 
P.A.M. automatically displays in 
alphabetical order the names of all 
the installed programs on the disk. 
Photo 9 shows the first screen with 
several installed applications dis¬ 
played. 

A small arrow pointed to the appli¬ 
cation named Format A, and it was 
highlighted, so I knew this was the 
default selection, I simply touched 
the Start Applic. softkey and the for¬ 
mat screen appeared, with several 
bars indicating disk drives (photo 10). 
I touched the second bar for drive B, 
typed a label for the disk when 
prompted, then touched HP Format, 
A small asterisk appeared next to the 
label. When the formatting was com¬ 
pleted, the Exit Format softkey 
returned the P.A.M. main menu. 

Three touches to format a disk, and 
1 didn't have to learn or remember 
any operating-system commands! 
The only time I used the keyboard 
was to type the optional disk-drive 
label, 

Hewlett-Packard decided early in 
the project to use the standard MS- 
DOS operating system (although the 
company added some features—see 
the interview with Jim Sutton and 
John Lee on page 51) so that many 
popular software packages could run 


on the HP 150, To facilitate learning 
and use of the system, they created 
RA.M, as a shell for the operating 
system. 

The first RA,M. screen (photo 8) 
demonstrates the convenient and 
simple user interface. This interface 
is common to all the programs 
Hewlett-Packard is offering for the 
HP 150: at the top, a program and 
menu name followed by a line for ap¬ 
plication prompts and messages, and 
at the bottom, a row of softkeys 
followed by a line for system 
messages and the clock, (Hewlett- 
Packard wasn't sure if the clock 
would be in the final version. Per¬ 
sonally I hope it is. I often lose track 
of time when Tm working on a 
computer,) 

The softkeys replace traditional 
function menus whose items are 
usually selected by typing in code let¬ 
ters or numbers. In addition, each 
softkey in a row can lead to an entire 
tree structure of more softkey func¬ 
tions accessed by touching the 
screen. 

The software discourages acciden¬ 
tal selections. You must move your 
finger directly into the softkey area. 
Sliding to a softkey doesn't work. 
However, because you don't actually 
have to touch the screen, a finger 
hovering in the softkey area some¬ 
times produces unexpected results. 
Selections are always highlighted for 
visual feedback, and in addition, 
when a softkey is selected, it dicks. 


The function keys at the top of the 
keyboard mirror the softkeys on the 
screen. You can carry out any opera¬ 
tion named on a softkey using the 
corresponding function key. 

Now to copy the master disk. After 
1 touched the Copy/Backup softkey, 
screen messages prompted me to 
type the drive letters to copy from 
and to. When I entered A: (copy 
from) the names of all the directories 
and files on the disk in drive A ap¬ 
peared on the screen, I chose the 
Copy File softkey when prompted; I 
suspected I could select any files I 
wanted to copy by touching the file¬ 
names, and in fact, I could. As I 
moved my finger from one to an¬ 
other, highlighting each in turn, the 
small arrow followed. Only names 
from which 1 lifted my finger re¬ 
mained highlighted (photo 11), The 
Start Over or Unselect by Name soft- 
keys undo selections. 

1 wanted to copy the entire master 
disk, so when I finished playing with 
the touchscreen, I touched the Select 
All and Start Copy softkeys. The 
number of bytes available on the disk 
in drive B (in the counter at the top 
right of the screen) decreased until 
they matched the bytes available for 
drive A. The computer politely 
beeped when it was finished. 

Four touches (and two disk-drive 
letters typed) from the File Manager 
menu, and I had copied the master 
disk. 

In addition to the Copy Files func- 
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tion, FA.M. has a Backup function 
that stores files in a compressed for¬ 
mat. With this function, you can 
select files by name or date. The pro¬ 
gram has enough intelligence to 
know when there is not enough 
space left on a disk for the next file 
and will fill the remaining space with 
smaller files, then prompt you to 
change disks. Users with hard disks 
will find the Backup function espe¬ 
cially helpful for archiving data on 
floppy disks. 

The RA.M. shell works. It simpli¬ 
fies standard MS-DOS functions 
such as formatting and copying 
disks. Enhancements such as auto¬ 
matically displayed directories are 
convenient. 

All the programs offered by HP are 
automatically installed to run under 
P.A.M., and programs added later 
are easy to install. You can customize 
P.A.M.“Changing application names, 
rearranging names on the screen, set¬ 
ting any application to start automat¬ 
ically—'all by touching softkeys. Users 
who prefer standard commands can 
select the MS-DOS Commands ap¬ 
plication on the main RA.M. screen. 

When you have disks in more than 
one drive (the HP 150 can handle 12 
disk drives), RA.M. will display, 
alphabetically, the names of all the in¬ 
stalled programs on all the disks 
along with the letter code for the disk 
drive. Disks in several drives can be 
formatted simultaneously. 

The RA.M. instructions are easy to 


understand, consistent, and predict¬ 
able. I used the system without once 
consulting a manual. There's no need 
to learn how to use the pointing 
device to position the cursor; there is 
nothing abstract about touching a 
particular place on the screen with 
your finger. In contrast, most com¬ 
puter systems require users to learn, 
remember, and always type correct¬ 
ly cryptic codes such as "dir a:" and 
"copy aifilename.xxx bifile- 
name.xxx" in a precise and initially 
mysterious format. Utility programs 
created specifically for a touchscreen 
are remarkably easy to use. 1 wanted 
to see how touch changed some old 
friends; Visicalc and Wordstar, They 
are among the applications that will 
be available when the HP 150 is in¬ 
troduced. 

Visicalc 

I touched my way back to RA.M., 
selected Visicalc, touched Start Ap- 
plic., and saw Visicalc on screen. Just 
as in RA.M., the top line of the 
screen contains the program and 
menu names, the second line a 
message, and at the bottom is the 
familiar row of softkeys. 

Rather than create a new work¬ 
sheet, I chose one from the directory 
displayed in the File Manager. It's 
easy to move back and forth from any 
application to the FOe Manager. 
Touching the File Manager softkey 
puts the application on hold; the 
Back to Visicalc key sends you back 


where you were (see photos 12 and 
13), 

Of course, I immediately wanted to 
know if I could select a cell by touch¬ 
ing it. I could, although it's a little 
tricky. It's easy to highlight the col¬ 
umn you want, but positioning the 
highlighting on a particular row takes 
some practice. Still, it's often a lot 
easier than typing. 

The softkeys contain most of the 
Visicalc commands, and I was able to 
use touch alone to move cells, 
replicate, open multiple windows, 
and select format and printing func¬ 
tions. Data can be transferred to a 
graphics program by touching a soft- 
key (see photos 14 and 15). 

Experienced Visicalc users may 
find the familiar slash commands 
faster than touching softkeys. But 
they will be pleased with enhance¬ 
ments like additional print functions 
(photo 16), cell formats and protec¬ 
tion, and multiple windows. 

Wordstar 

My fingers did the walking back to 
the familiar Wordstar opening menu, 
touched a softkey to open a file, and 
typed a new file name. A screen, 
blank except for the softkeys, quick¬ 
ly appeared (photo 17). Having the 
Wordstar help menus on the screen 
would be redundant, so the help 
level is set to zero, allowing most of 
the screen to be used for text. 

I couldn't wait to try my nemesis,^ 
a block move. I succeeded in mark- 
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Photo 12: You can move back and forth between an appliaition and 
the File Manager by touching softkeys. 

ing and moving a block of text with 
a few touches on the screen and soft- 
keys (photos 18 and 19). 

One of the most frequent objec¬ 
tions to VSbrdstar is the difficulty new 
users have in learning and remem¬ 
bering the multitude of command 
codes. The IBM PC version 3.3 
alleviates some of this problem by 
assigning 10 user-modifiable control 
codes to the 10 function keys and 
displaying labels across the bottom of 
the screen. The HP 150 version of 
Wordstar takes this idea a bit further: 
all the commands are on softkeys. 

Choosing a softkey label marked 
with lowercase letters produces more 
commands. Many of the softkeys 
lead to a whole tree structure of 
functions. 



Photo 13: A worlfsheet selected via the FUe Manager (see photo 12) 
being loaded into Vistatlc, 


In summary, the touchscreen im¬ 
proves Wordstar and Visicalc. Al¬ 
though these two programs are old 
friends to many of us, even the best 
of friends have a few nasty habits that 
we wish they coiild break. In the case 
of Wordstar and Visicalc, the nasty 
habit has been the refusal to under¬ 
stand anything but control codes and 
command strings. HPTouch has re¬ 
formed these two old friends and 
made them much more agreeable, 

Memomaker 

You might well ask why, if Word¬ 
star is available for the touchscreen, 
HP would offer a second word pro¬ 
cessor. HP's Memomaker is a simple 
word processor, compatible with 
Wordstar and designed for people 


Typists who prefer not to take their 
fingers from the keyboard can use the 
inherent Wordstar commands or 
function keys. The keyboard has ded¬ 
icated keys for common commands 
such as Insert Line, Delete Line, 
Clear Line, and Insert Character. 

The ability to touch the screen to 
position the cursor makes many edit¬ 
ing functions much easier. However, 
because the touchscreen is accurate 
only to a 2-character width (see the 
interview with Jim Sutton and John 
Lee on page 51), you may need to 
use the keyboard for exact position¬ 
ing. Of course, you can't touch what 
you can't see, but the keyboard facil¬ 
itates scrolling with Roll up/Roll 
down and Next page/Previous page 
keys. 



Photo 16: Visicalc print options can he selected and changed with 
touch. 


\ 
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Photo 17; y^rdstar on the HP 150. Softkeys with lawermse letters 
lead to another layer of functions. 













Photo 14: To select a ceil touch it. 



Photo 15: HFs enhanced Visicalc allows multiple windoios. 


who want a quick and easy way to 
enter text. 

Even with the advantages the HP 
150 gives to Wordstar, many people 
don't need or want to learn how to 
use a full-featured word processor 
That's why HP offers Memomaker 
With touch to position the cursor and 
select softkeys, and dedicated key¬ 
board keys for functions such as in¬ 
serting a line and deleting a character, 
you don't need to learn or remember 
any commands. Most people could 
use Memomaker fully—to write let¬ 
ters, create memos, and do rough 
drafts—without ever reading the 
documentation. 

As in Wordstar, I used the touch 
feature to position the cursor and do 
block moves. I also tried changing the 


right margin and realigning the text. 
Touch makes these functions as sim¬ 
ple as they should be. (See photos 20 
and 21.) 

I could go to File Manager, select 
files, and read them into Memo- 
maker without ever using the key¬ 
board or learning any commands 
(photo 22). 

Memomaker shows text enhance¬ 
ments on screen-highlighting em¬ 
phasizes boldface, and italic charac¬ 
ters indicate underlining. Margins, 
tab settings, and standard memo for¬ 
mats can be stored in format files and 
read into a document. 

Because Memomaker and Wordstar 
are fully compatible, documents 
created in one can be edited in the 
other. An experienced Wordstar user 


can add advanced features to Memo- 
maker documents, while someone 
unfamiliar with Wordstar can use 
Memomaker to edit a Wordstar docu¬ 
ment. Memomaker is a great little 
word processor for people who don't 
want to do serious word processing. 

Personal Card File 

The demonstration program for the 
HP 150 includes a sample of a name 
and address program called Personal 
Card File (PCF). The screen for this 
program has a drawing that looks like 
a typical rotary card index found on 
many desks. To access a card in the 
file, you touch a tab as if the card file 
were made of paper and plastic; to 
rotate the card file, touch the han- 
cUes—again, as you would with a 



Photo B: The cursor shows where I touched the screen. 


Photo The result of a block move accomplished entirely by touch. 
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Adapting Existing Programs to 
Use HPTouch: Picture Perfect, 
Diagraph, and Wordstar 


Two software houses experienced dif¬ 
ferent levels of difficulty in adapting exist¬ 
ing software the H^ouch system of the 
HP ^0 Personal Compiler. Computer 
Support Corporation found it easy to adapt 
its graphics software, hut Micropro had 
some problems because of the unusual in¬ 
ternal structure of Wordstar. 

Picture Perfect and Diagraph 

Picture Perfect is a general charting pro¬ 
gram that makes it easy to do business 
graphics, such as bar charts with three- 
dimensional effects. Diagraph is a program 
that lets you draw flow charts, organiza¬ 
tion charts, circuit diagrams, and the like 
by using a library of approximately 100 
primitives, including a variety of polygons 
and many common symbols. Computer 
Support Corporation of Dallas, Texas, is 
adapting two programs to run on the HP 
150 and to use HPTouch. One program is 
written in Biscal and is being rewritten in 
the Pascal of the HP 150. The other pro¬ 
gram is written in BASIC and is being con¬ 
verted to the Pascal of the 150. 

Michael Kallet and Jack Hudler of Com¬ 
puter Support explained how to use 
HPTouch this way: 'You access the touch¬ 
screen through the HP 150's AIOS (alpha¬ 


numeric input/output system), which is in 
ROM. You need fo imite some law-level as¬ 
sembly-language routines to access the 
AIOS* The same linker on the 150 handles 
both assembly language and Pascal 

"In fact, you access the touchscreen just 
as if it were any other input/outpuf device. 
You call an assembly-language routine to 
up the mode of the touchscreen that you 
want to use. We thought we would alimys 
be defining touch areas in terms of coor¬ 
dinates, checking for touches within the 
coordinates, and then going to commands 
that were mapped to the touch areas. But 
the touchscreen has a mode that makes the 
touch areas actually return a particular 
value just as if they were keys on the key¬ 
board. Another mode lets the user define 
an object by touching the screen. 

"The most useful mode is the one that 
makes the touch areas return keycodes. You 
turn that mode ow and then set the touch¬ 
screen to rqyort when it's been touched. 
Then you read the keyboard and waif pr 
the return of a keycodeand a qualifier. The 
qualifier says whether the code came from 
the keyboard or the touchscreen. 

"Because of its different modes, the 
touchscreen is more powerful than you 
realize at first. You could use the row- 
column mode all the time if you wished, 
but you end up using the mode that direct¬ 
ly returns a particular value. 

"In interpretive BASIC, you can turn 
screen areas on and off with escape se¬ 
quences. In Pascal, you make assembly-lan¬ 
guage calls to AfOS routines. InteTfacing 




Figure 1: This map shows the data transfer possible among the HP 150 applications. 
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to HPTbuch is easy in either case." 

Adapting Wordstar 

Since Wordstar is written in assembly 
language, Micropro is using assembly-lan¬ 
guage calls to the AIOS to adapt the 
popular word processor pr HPTouch. Pro¬ 
grammer Joe Masters reports, "For every 
character typed or screen area touched, you 
get inprmation about which device the 
returned value came from, whether ship 
or control was pressed, and so m. T7i is in- 
prmation comes to you from the console 
I/O portion of the operating system. The 
AIDS interprets the inprmaHon. 

"There are routines in the AIOS pr 
writing a line to the screen, writing an en¬ 
tire screen, getting coordinates from the 
screen, and so on. The listing Wordstar 
makes multiple single-character output 
calls to wiite a line. With the HP 150, you 
can write an entire line at a time by call¬ 
ing a routine in the AIOS. It's difpcult to 
get used to, but once you do, development 
goes much pster." 

Kirk Hurprd, manager of Micropro's 
OEM support group, explained the method 
of adaptation: "In adapting Wordstar pr 
specipc hardioare, we go directly toward 
the I/O. Wordstar operating in the 
MS-DOS environment has much slower 
I/O because of the path that it takes 
through the operating system. In the case 
of the HP 150, the effect that we put prth 
to improve perprmance is sophisticated. 
There is a pir amount of intelligence with 
which Wordstar makes decisions as it's up- 


desktop cardfile. (The 'At a Glance" 
box on page 41 shows the card file in 
action,) 

PCF is designed to keep a handy 
list of names and addresses (which 
can be used in Wordstar form letters 
via Mailmerge). Key-field data ap¬ 
pears on the tabs, and the file is 
sorted in key-field order. To search 
and select data for an abbreviated 
version of the card file, select fields 
and type the criteria. 

PCF is not meant to be a database 
program, so all the data from PCF 
can be transferred to Condor, a 
relational-database program, for 
more sophisticated manipulation. 

Graphics 

With the high-resolution screen 
and a good selection of plotters 
































dating the screen, Wordstar uses different 
AIOS calls based upon what it knows it's 
going to do. When it's updating characters, 
for example, it uses different functions from 
those it would use when it knows it's go¬ 
ing to write an entire line. 

"Without the AIOS, we would not have 
achieved the high level of I/O performance 
that we have on the 150. The only other 
version of Wordstar that i$ as fast is the 
latest version for the IBM PC. That took 
three programmer months. Achieving the 
same speed on the HP 150 took five pro¬ 
grammers weeks." 

Masters made it clear that the hard part 
of adapting Wordstar for the 150 was on 
the Wordstar side, not the HP side, "The 
part of the adapting that has to do with 
the touch interface itself is self-explanatory. 
The documentation and a test program 
have examples of using the AIOS, But 
what we're doing on the Wordstar side is 
difficult." 

Hurford explained why: "Wordstar is 
14,000 lines of assembly-language code. 
The customization of the HP 150 is com¬ 
plex even though we get the information 
that we need from the AIOS instantly. It 
tells us where to go on the screen. The hard 
part is telling Wordstar how to get there." 

"Wordstar identifies a screen location," 
Masters said, "not by referring to coor¬ 
dinates on the screen but as a 24-bit posi¬ 
tion in the file. There are lots of transla¬ 
tions that have to tt^ place to make Word¬ 
star understand what the AIOS has told 
it" 



The flivfnifgt of £he touch li thit |du con Uirrt to ude 
the praaru v^thcut roidlrvg tne docuMntltlan. th loci, the 
lines thot yiu ire renlint nsv vert tfittrid irtd liiMpuUted 
vtjns the Touch bjrs md hjr two pioplt vho htvt rtot raid the 
Instructions* 

III nculiker, jrou cvt sove the eurjor hr ttHichins the screen hi 
T ouch em be used to set iMifOins, defJni bloolis ind for tThj of 
the ftmctions listed on the soft Iceri below. 


Ut will now retrr«na< the tuo pentrephi above without uiino the 
keyboard or retdina in; instruotiont free tho iiinuil. 



Photo 20: All the commands pr Memomaker are on softkeys. The cursor is positioned pr 
a new right-margin setting. 



In tlenDltalcer, j'DU c«n «ovc the curior by touchinj the screen. 
Touch CBO be used to set BoraiTiSi define blocks oiid for onx of 
the functions Uited on the soft keys below. 


J)Je vlll now rtimnat the two pareanphi ibovi without usina the 
Icerbosrd o r readi n a an> In s truotlon i fro* the ■■null ■ __ 


available from Hewlett-Packard, it's 
not surprising that HP will be offer¬ 
ing three graphics programs for the 
150—its own Series 100 Graphics plus 
two from Computer Support Cor¬ 
poration {Picture Perfect and Dia- 
graph). 

The Series 100 Graphics can use 
data from Visicalc or Condor to plot 
bar charts, line graphs, pie charts, 
and scattergrams on paper or slides. 
You can transfer data in, select pen 
colors and shading, choose options 
such as horizontal or vertical orien¬ 
tation, and pick paper type all by 
using touch. Photo 23 shows the 
Series 100 Graphics screen. 

Photo 24 shows a bar chart created 
with Picture Perfect. Because of the 
HP ISO's high resolution, the bar 
chart assumes an almost three- 


Photo 21: Realigning a block of tact for the new right margin can be accomplished entirely 
with touch. 


Line! ZQ Column: I Leitaihi 1j_ 


OlrBPlory; fl;/ 


-rtaBWHEK FILE KEtS 

Get nemo - lets jfOU store the wiao or other doeuMiit Ln the workspace 

SI ft disc fUe; then erases the contents of the uorkspacei 
fetrUvBs a hit froa disc storage and puts it there, 

Save hems - lets jsu nau or rename the lemo or other document in the 
workspace; stares it as o disc file, 

Cct Forast - retrieves a disc file with tob stops, margin settings, 
justifleetIon atatus, enhsneement settifig, logged drive 
and directory setlsfigs, and printer setting. 

5i5'/t Formal stores the current format as i-ttiac file (see “Get'F'orifiat" 
above for file contentah 

FUe tlaneger - pub hfmoMaker on hold, dlspla/s the FUe Manager utility. 

Delete WorkapBct- lets you itort the aemo or other document in the MorJ(3pace 
es a disc fib; then erases the entire contents of the 
workspict. 

when on" C*), dlipUys Information about the currently 
displayed softkey group and blacks normal operation of the 
keyboard and softkeyB. 
diiplays Flenofloker's Mam Function Keyj, 

H 3 1- 





Photo 22: You can store memo prmats in a sepamte file and read them into Memomaker. 
The asterisk in the Help sopkey shows Help is toggled on. 
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Photo 23: Series 100 graphics from HP use touch to select pen colon Photo 24: A Picture Perfect bar chart demonstrates the high character 
style, and the functions you see on softkeys. resolution on the HP 150. 


dimensional appearance. Softkey 
menus can be used to define and ad¬ 
just charts. Help messages contain 
key words that can be touched for 
additional help. 

Diagraph can be used for flow 
diagrams, organizational charts, 
schematics, network design, slides, 
and presentation aids. Symbols on 
the screen help nonartists create 
sophisticated drawings. You can 
move, connect, and expand the sym¬ 
bols by touching the screen. 

Communications and File 
Transfers 

To use the HP 150 as a terminal for 
communications, simply boot up 
RA.M., touch the Terminal softk^ to 
access the four configuration menus, 
then, using touch or the keyboard, 
enter or change information to set a 
configuration. 

Instead of typing configuration 
data, you can use touch to select data 
on the screen. For example, the 
'Tiaud rate'" prompt displays a new 
bit-per-second rate with each touch. 

For file transfers, Hewlett-Packard 
offers the DSN {Distributed Systems 
Network)/Link program. DSN/Link 
can transmit both ASCII and binary 
data. 

Transfers to the HP 3000 are easy 
and include error checking. Name 
the file you want to send or receive 
and initiate the transfer by touching 
the screen. Transfers to other com^ 
puters require customization, but log¬ 
on procedures and repetitive com¬ 


mands can be stored in a file, and a 
softkey may be assigned for those 
files so they can be accessed by 
touch. Transfers to HP 120s, 125s, and 
150s can be made without a host- 
computer connection. Transfers can 
be unattended, and the program in¬ 
cludes automatic logging to disk and 
printers. 

Data Transfer 

When HP decided to offer popular 
software packages on the HP 150, the 
company worked on facilitating data 
transfer between them. Figure 1 illus¬ 
trates the possible data transfers 
among Wordstar, Condor, Visicalc, 
Memomaker, PCF, and graphics, 
Sutton and John Lee explain how 
they accomplished data transfer on 
page 51.) The data transfer isn't as 
extensive as it would be in a fuUy in¬ 
tegrated program designed for this 
purpose, but there is probably 
enough movement possible for most 
applications, and most transfers can 
t^e place using softkeys alone. 

What Makes It Magic? 

It's not just the touchscreen that 
makes this machine magical. It's the 
combination of ease of use, sophisti¬ 
cation, and low price. 

The decision to use a standard MS- 
DOS operating system means soft¬ 
ware houses can quickly modify their 
popular software packages for the HP 
150. Users familiar with these pro¬ 
grams can easily switch to touch. 
Novice users will find difficult pro¬ 


grams are easier to learn with the 
touch interface. 

The modification of applications to 
use a common user interface gives a 
cohesiveness and predictability to all 
the programs on the HP 150. R A,M., 
HP's solution to the MS-DOS A > in¬ 
terface, gives new users a place to 
start and makes utility commands 
convenient for everyone. 

But users who wish to can ignore 
the touchscreen in P.A.M., or any 
other features that don't appeal to 
them. Few, however, will ignore 
touch. Pointing to a spot on the 
screen is natural, and HP has paid 
careful attention to preventing ac¬ 
cidental selection by touch. Mistakes 
are less likely than with a traditional 
system that uses keyboard keys to 
issue commands. Anyone can quick¬ 
ly begin using this system and its ap¬ 
plications. 

The HPTouch interface isn't flashy. 
It lacks spectacular effects such as 
desktops full of icons and overlap¬ 
ping windows. These omissions 
don't cause any sense of deprivation; 
in fact, they help achieve a simplic¬ 
ity that contributes to the system's 
elegance. 

Although elegance can suggest for¬ 
mality that often signals "don't 
touch," the HP 150 invites us to touch. 
That makes the HP 150 as inviting as 
it is elegant. Certainly the HP 150 
represents real progress toward the 
goal of putting high technology at the 
disposal of ordinary people. 

—Barbara Robinson ■ 
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An Interview: The HP 150's 
Design-team Leaders 


by Phil Lemmons and Barbara Robertson 

}im Sutton and John Lee led the design team for the ''Magic" personal computer systemj. now knornn as the HP 150. Sutton 
is a research and development section manager in the personal software division, Lee is a research and development project 
manager in the personal office computer division. Both talked to BYTE West Coast editors Phil Lemmons and Barbara Robertson 
at Hewlett-Packard's offices in Sunnyvale, CA. 


BYTE: What are the most innovative 
things about the HP 150's hardware? 
Lee: The touchscreen and the com¬ 
pactness. The touchscreen is not a 
new input device, but getting it into 
the box and lowering manufacturing 
costs took a major effort. 

BYTE: How did you go about doing 
that? 

Lee: We researched the touchscreen 
and did some preliminary models, 
trying to get it to work with very in¬ 
expensive standard LEDs and 
photodiodes. 

BYTE: You used the optical approach 
because of inexpensive parts? 


Lee: Well, the optical approach 
means we don't have to put a special 
film on the CRT that reduces the con¬ 
trast and visibility. Also, with the op¬ 
tical approach, you usually don't 
have the radiation problems that you 
get with other types of signals going 
across the screen. We also made sure 
our design provides ways of loading 
the parts so that each individual cell 
doesn't have to be adjusted separate¬ 
ly. That reduces our production cost. 
Sutton: One of the other issues in 
selecting that particular mechanism 
for having a touchscreen was to make 
sure it would be at least as reliable as 


the other components in the system. 
Some of the technologies that we 
looked at early on didn't seem to 
promise that kind of reliability. With 
this particular technology, the touch¬ 
screen would not be the first point of 
failure in the system. 

BYTE: How did you decide what les- 
olution the touchscreen should have? 
Lee: As far as resolution is con¬ 
cerned, it's really the pointing 
device's resolution that matters more 
than the screen's resolution. The 
sharper the pointing device, obvious¬ 
ly, the more precisely you can point. 
A light pen can get dose to a pixel 
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resolution, but we considered having 
to pick up a special device with a wire 
attached to it less friendly. So our 
resolution requirement was the end 
of a pencil. That was the smallest size 
we could deal with. Normally you 
deal with finger size, which is larger 
than pen size* 

BYTE; Did you decide to use touch 
and begin thinking of how it might 
be used, or did you originally look 
for another input device? 

Lee: We were really looking for a 
friendlier way of interacting with the 
computer* We had already used 
labeled softkeys on the screen that 
match a top row of function keys. The 
softkey labels could change when the 
keys changed their functions, but 
their use was limited by the key¬ 
board. 

Sutton: Originally, touch was an op¬ 
tional feature. Over the course of the 
development of the product, we con¬ 
vinced ourselves first of the value of 
touchscreen and second of our abili¬ 
ty to manufacture it for a cost low 
enough to make the touchscreen a 
standard feature of the product* 

We also had some customers 
directing us toward the touchscreen 
as an input device* HP has a partners 
program in which we work with cer¬ 
tain major customers in a very active 
role and reveal to them some of our 
future products with an agreement 
that they won't reveal them* In 
return, they give us some valuable in¬ 
sights into the products* Some of 
these customers played significant 
roles in deciding on the touchscreen's 
role in this product* 

BYTE: Did anyone argue for elimi¬ 
nating cursor control or program¬ 
mable function keys, forcing people 
to go through the touchscreen 
interface? 

Lee: I think it was originally designed 
so that you were able to do anything 
from the keyboard because at that 
time the touchscreen was optional* 
Sutton: Nothing restricts you from 
using the keyboard as the only mode 
of cursor positioning. Customers 
who choose to do coding might use 
the keyboard rather than the touch¬ 
screen mode. But in some applica¬ 
tions—for example, on a shop floor— 
there might be no more than a cou¬ 


ple of dozen possible input choices. 
Then it would be perfectly reasonable 
to put up the 24 possible choices so 
that someone wearing a heavy 
leather glove could poke at the touch¬ 
screen and use it as the total input 
system* 

BYTE: What was the process by 
which you designed the keyboard? 
Sutton: A group was formed to try 
and unify HP's planning for key¬ 
boards, and it did a thorough study 
on the ergonomics of the keyboard* 
BYTE: How did you do that study? 
Sutton: I understand it was done by 
reviewing all of the external studies 
that have been done as well as re¬ 
viewing the ergonomic standards 
established and particularly the Euro¬ 
pean standards* 


Our resolution 
requirement was the 
end of a pencil—the 
smallest size we could 
deal with. 


BYTE: According to the International 
Standards Organization? 

Sutton: Right. We also did a lot of 
testing with a number of mock-ups 
that we built. The tilt and swivel fea¬ 
tures of the main unit are because of 
the same international ergonomic 
considerations* 

BYTE: Does moving to a different 
part of the world affect the touch¬ 
screen? 

Lee: There are differences as you 
move into the Southern Hemisphere, 
where the magnetic fields are dif¬ 
ferent and affect the convergence on 
the CRT After we have converged it 
and centered it for the Northern 
Hemisphere, there is a shift when we 
take it to South America* The user 
can realign the touchscreen by using 
one softkey that brings up an align¬ 
ment grid on the screen* 

BYTE: What are you aligning at that 
point? 

Lee: There is a set of holes you can 
see on the side of the plastic bezel* 
That's where the light beams come 
through* We put a grid on the screen 
in graphics, and you position the 
whole graphic screen to align with 


the holes* In fact, that would prob¬ 
ably be necessary in the Northern 
Hemisphere if you dropped the ma¬ 
chine and the yoke at the back moved 
a little. 

Sutton: Our production engineers in 
manufacturing have been quite con¬ 
cerned with making sure we had an 
adequate solution to this problem* 
The need for adjusting the screen has 
been minimized, but if it becomes 
necessary it's easy* 

BYTE: What was the most difficult 
part of the hardware design? 

Lee: The compactness, fitting every¬ 
thing into the box. That—and also 
meeting all the regulatory standards 
set up by FCC and DBE. 

BYTE: DBE is the German equiva¬ 
lent of our FCC? 

Lee: Yes. HP also has its own en¬ 
vironmental standards to meet. 
BYTE: Those are more stringent than 
the FCC standards, or unrelated to 
the FCC? 

Lee: The FCC deals only with radio 
interference. We have standards deal¬ 
ing with shock test, transportation, 
and electrostatic discharge (so that if 
you are charged and touch the box, 
you wOl not cause the system to 
reset). Actually, the most important 
thing for any computer user is data 
integrity* We try to make sure that 
nothing that the user can do will 
cause loss or corruption of data* 
Every bit counts. 

Sutton: You were asking about the 
keyboard earlier. In fact, although we 
get our key switches from a very 
good vendor, and the vendor does 
extensive testing, we subjected all key 
switches to millions of keystrokes 
with mechanical hands, off-center 
keystrokes with millions of repeti¬ 
tions, and so on. This testing iden¬ 
tified some problems so we went 
back to the vendor and collaborated 
until we got solutions to those prob¬ 
lems. That's fairly typical. Usually we 
have standards internal to HP that are 
higher than any of the standards that 
come from regulatory agencies, 
BYTE: What did you have to do to 
get everything into that little box? 
Lee: Well, there are some design 
trade-offs. For example, not using an 
8086, which would require a 16-bit 
bus instead of the 8088's 8-bit bus* In 
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general, when you do logic design 
you have to pick parts very carefully 
to make sure you don't use too many 
SSI (small-scale integration) parts- 
Also, you make sure that the chips 
will be in sync* The 8088 needs a lot 
of support chips, and the major func¬ 
tional chips must talk well to one an¬ 
other so you can massage the signals 
going from one to the other. 

BYTE; What sort of a CRT is neces¬ 
sary to get the resolution so high on 
a 9-inch screen? 

Lee: The CRT itself is not the major 
problem—it's the electronics that 
drive it, the discrete analog circuitry. 
We run at about twice the frequency 
that people normally run, so our 
analog circuitry has higher frequency 
response requirements. That usual¬ 
ly creates the much higher resolution 
you see on the screen, 

BYTE: The graphics are very fast. 
What did you do to make them that 
way? 

Lee: There are both hardware and 
software factors. First, we have one 
gate array that handles our graphics 
display. Second, there is a careful 
design of the algorithms that do the 
graphics. We have a very strong 
graphics group that understands the 
algorithms of doing vector drawing, 
area fill, and so on. 

BYTE: The gate array plays the role 
of a video-controller chip? 

Lee: That's right, for the graphics. 
BYTE: What about character- 
oriented I/O? 

Lee: There's a separate controller. We 
have two planes, a graphics plane 
and an alphanumeric plane. A Stan¬ 
dard Microsystems 9007 does the 
alpha control. It's a highly functional 
chip that replaces a lot of peripheral 
chips needed with the other con¬ 
trollers we have been using. The 9007 
also does a lot of things itself without 
requiring the processor to support it. 
Even if the processor stops, the 
screen will not. The screen will be 
refreshed properly. 

BYTE: Is some RAM (random-access 
read/write memory) dedicated to 
graphics storage^ or is it all one con¬ 
tinuous address space? 

Lee: It's one continuous address 
space, but there are separate RAMs 
for the display because they need 


much faster access. We use some 
static RAMs, 

Sutton: One of the other things that 
makes graphics fast from an applica¬ 
tions point of view is the additional 
level of interface to graphics that is ac¬ 
cessible without going through some 
of the overhead associated with the 
operating system. 

BYTE: The GIOS? 

Sutton: That's right. The graphic I/O 
system allows an application using 
this level of interface to do so without 
incurring some of the overhead that 
would otherwise be necessary. 

Lee: That software interface also has 
some other very important purposes. 
Most computers actually go directly 
to the hardware in order to enhance 
their performance. That poses a very 
serious compatibility problem in the 
future, because hardware will 
change. The GIOS and AlOS (alpha¬ 
numeric input/output system) inter¬ 
faces give you high performance but 
are software, so future products can 
be made compatible. 


BYTE: Looking at other controllers, 
what microprocessor is in the key¬ 
board? 

Lee: I guess it would depend on what 
you call the keyboard. The keyboard 
itself has no microprocessor in it, just 
a few random logic chips. We use an 
8041 on the main processor board to 
handle the touchscreen and the key¬ 
board, 

BYTE: Tell us a little bit about the 
HPIB (Hewlett-Packard interface 
bus) and how that affects adding pe¬ 
ripherals to the system, 

Lee: The HPIB has been accepted as 
an IEEE standard and we conform to 
it. That bus provides the flexibility to 
add a lot of peripherals through one 
connector in the main unit. You can 
just tie in the whole daisy chain with¬ 
out any restrictions, except for the 
electrical and loading restrictions. 
You can add disk drives and plotters 
and printers through the same bus. 
BYTE: What CPU chips did you con¬ 
sider, and why did you choose the 
8088? 
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Lee: The personal computer market 
tends to be mainly concentrated on 
the Intel processor family. The Intel 
family was chosen so we could run 
an industry-standard operating sys¬ 
tem. Other HP divisions are develop¬ 
ing systems based on other pro¬ 
cessors, focusing on the Intel family, 
BYTE: Will the hardware be an open 
system? Will you cooperate with 
companies that want to make add-on 
products? 

Lee: Definitely. 

BYTE: Does that apply to software as 
well? 

Sutton: Yes, it does, 

BYTE: The power supply in the 
main unit is 120 watts. Isn't that 
unusually large for a power supply 
that isn't also supporting disk 
drives? 

Lee: We computed the power re¬ 
quirement for up to 640K bytes of 
RAM, with all the processors, the 
video, plus an internal thermal 
printer. , , 

BYTE: The power for the printer is 
in there, too? 

Lee: Yes, The power supply will sup¬ 
port the printer and we have some 
left over for the option cards. In fact, 
some of the option cards could take 
quite a bit of power, 

BYTE: Can you print the screen 
image at any time with this system? 
Sutton: Yes, that's true, but with one 
caveat. It's really printing the inter¬ 
nal memory image, not the screen, as 
you might expect. There are separate 
planes for graphics and alphanumer- 
ics, and, generally, you can print the 
normal alpha you see on the screen 
and the graphics you see on screen, 
but if you are seeing alpha on top of 
graphics with both planes displayed 
at once, you cannot get those printed 
out and overlaid correctly. 

BYTE: What manages the HPIB and 
the serial ports? 

Lee: The HPIB is managed by an 
HPIB controller chip from Texas In¬ 
struments, and the serial ports are 
managed by the NEC 7201 serial pro¬ 
tocol controller. 

BYTE: Did you make changes in 
hardware because of things that 
came up in the software? Jim, was 
there anything you asked John to do 
so that you could do something you 


were having trouble with? 

Sutton: Clearly we made changes in 
the firmware because of things that 
came up in the applications. John's 
role has been primarily the firmware. 
He's been very helpful to us in terms 
of being able to provide the right 
kinds of AlOS and GIOS calls for us 
to be able to get the very high screen 
performance that we want. 

BYTE: John, you actually did the 
AIDS and the GIOS? 

Lee: A lot of people got involved in 
that because it involves everything 
from the operating system to, , . 
Sutton: However, the answer's yes. 
BYTE: What about manufacturing 
methods? Is HP active in automated 
manufacturing? 


Changes were made in 
the firmware because 
of things that came up 
in the applications. 


Sutton: We are increasingly inter¬ 
ested, as are all companies, in this 
area, to both improve our quality and 
reduce our manufacturing costs 
through factory automation. If you 
walked out through the back room 
you would see some strange-looking 
robots making their way among the 
various devices. 

We also have manufacturing repre¬ 
sentatives involved at extremely early 
stages in the design of any product 
like this, to make sure that the prod¬ 
uct is easily manufacturable with the 
kind of quality that we like to have 
associated with HP. 

Lee: Manufacturability is an issue 
that's addressed on day one. It affects 
some of the things that we do—how 
the boards are laid out, where the 
holes are and how many screws we 
need, and other such considerations. 
Currently I would guess our most 
automated process is building the PC 
board. Production is automated and 
so is testing, 

BYTE: You already have disk drives 
in different si^es that use the HPIB, 
so all the 3V2-iiich, 5V4-inch, and 
8-inch drives are available for the 150 
at its announcement? 


Lee: Right, all those drives, the Win¬ 
chesters and floppies. 

BYTE: How compatible is the 150 
with IBM PC so^are? 

Sutton: Software that was written 
originally for the IBM PC is transport¬ 
able directly into our environment so 
long as it doesn't depend on special 
hardware features of an IBM device 
and uses vanilla MS-DOS calls. If it 
does use vanilla calls, then it will 
work equally well with our vanilla 
MS-DOS, Of course, our graphics 
resolution is somewhat different, so 
things that are written to make 
specific use of our graphics may not 
be directly transported to the IBM 
PC. Conversely, things written to 
make use of special features on the 
IBM PC may not be directly trans¬ 
portable to the HP 150. People will¬ 
ing to make the effort of using special 
features in the IBM PC environment 
may well like to use the special fea¬ 
tures in our environment. For exam¬ 
ple, to be able to get the kind of 
screen performance that we have. 
BYTE: Will you be offering a Win¬ 
chester drive unit with the same 
form factor as the double micro¬ 
floppy unit? 

Sutton: Yes, Those units will be avail¬ 
able at first shipment of the 150. 
BYTE: Did you consider developing 
your own operating system with 
perhaps an iconic interface and bit¬ 
map graphics, with your own appli¬ 
cations integrated into that? 

Sutton: Yes, We did a significant in¬ 
vestigation and a reasonable amount 
of work on our own interface and an 
operating system that provided some 
substantial additional features over 
MS-DOS. But we viewed access to 
software already in the marketplace 
as critical to the success of the prod¬ 
uct. We decided to use MS-DOS for 
that reason. We would like to provide 
an extremely wide variety of in¬ 
dustry-standard software at the same 
time we provide another rich set of 
our own software, which will be 
more valuable than competitive prod¬ 
ucts in the marketplace, 

Lee: Users should not really have to 
be aware of what operating system 
the software is running under. What 
they're more concerned with is how 
they're interacting with the system. 
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and that's really through a shell or a 
program that's running on top of 
what traditionally is called an oper¬ 
ating system. I think we achieve the 
added user-interface capability with¬ 
out having to change the standard 
functions that MS-DOS provides. 
BYTE: How would you describe the 
operating-system architecture? Where 
does the touchscreen fit into 
that? 

Lee: The touchscreen is just another 
device in the system. 

BYTE: Handled the same way the 
keyboard is? 

Lee: Handled similarly to the key¬ 
board. 

BYTE: Where do the AIOS and 
GIOS fit in? 

Lee: You can view them as an exten¬ 
sion of MS-DOS functions. What we 
want to do is design compatibOity for 
future products at the operating-sys¬ 
tem level, MS-DOS is a standard 
operating system and changing it 
would make it nonstandard. But we 
still want to define a variety of new 
functions that a standard system can¬ 
not provide. So all the new functions 
fit within the MS-DOS definition. 
What we do is go through the I/O 
control path of MS-DOS system calls 
to access all the ATOS and GIOS 
functions. 

BYTE: What is the AIOS? 

Lee: In a nutshell, what AIOS does 
is replace what current systems do to 
write directly to video. That's the 
main goal of AIOS as far as output 
is concerned. We want high perfor¬ 
mance and multifunction capabOity 
to write to video and much tighter 
control of what people see on the 
screen. We provide that functionality 
while at the same time hiding all the 
hardware dependencies of the sys¬ 
tem. We defined a logical interface 
that can be transferred. 

Sutton: You can think of AIOS and 
GIOS as being at a lower level than 
MS-DOS. They bypass some of the 
things that would normally go on in 
terms of typical device output in MS- 
DOS. At the same time, the AIOS 
and GIOS are in essence at a higher 
level because instead of being char¬ 
acter-oriented in terms of its output, 
for example, they can deal with large 
blocks of text going to the screen at 


once. As a consequence, you can 
bypass many of the inefficiencies of 
the usual way of getting to the 
screen, and at the same time do 
things in large blocks of data rather 
than a character at a time. The net 
result is multiplicative, making the 
actual screen transfer rates very high. 
Lee: The input our system allows is 
very important. In a standard system 
input is single-character-oriented; hit 
one key, and you get one character. 
That is very limited information. For 
example, the up-arrow key is a non- 
ASCII (American National Standard 
Code for Information Interchange) 
key, so you have no standard ASCII 
representation of it in one byte. To 
give the application better control of 
how the keyboard is actually used, 
you have to enhance input capability. 
BYTE: How is transfer to the screen 
handled under the GIOS? 

Sutton: There isn't blocking of data, 
but there are high-level operations 
such as polygonal fill and vector 
drawing. These are all handled as 
single operations, so logically you 
might consider that blocking of data. 
I can specify a polygon and fill it, and 
I don't have to send all the vectors to 
do the fill. A variety of fill patterns 


and line styles are all built directly in 
as GIOS functions. 

Lee: Most operating systems are 
basically designed so that you have 
a computer and two wires talking to 
a terminal. You view console I/O as 
talking serially to a terminal outside 
of the computer, and that basically is 
a low-bandwidth path. We wanted a 
path whereby data goes out in a 
parallel fashion. The AIOS and GIOS 
achieve that. 

Sutton: We can frequently write the 
entire screen in the blink of an eye. 
With that capability I don't have to 
wonder about algorithms that will 
rewrite the precise part of the screen 
that's changed. We've found that 
using the I/O structure simplifies a 
number of the programs that we do. 
For example, in our extended version 
of Visicalc, we don't write the whole 
screen; we're more intelligent than 
that. We write columns when the 
screen scrolls because we can write 
a column as a block on the screen. 
And we can do the things very rapid¬ 
ly A trick we haven't made use of, 
but which I'm sure is awaiting ex¬ 
ploitation in some future product 
from us or an outside vendor, is to 
make use of the two separate planes 
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of screen memory. If you are doing 
something in a graphics application 
and all your menus are completely 
active in the alpha plane, bringing up 
a menu just consists of turning on the 
alpha plane. This means you can fill 
an entire screen with a touchscreen 
menu instantaneously And as quick¬ 
ly as the person tou^es the item of 
interest on the menu, the menu can 
disappear, leaving the graphics intact 
on the screen. The I/O structure sug¬ 
gests a number of novel uses. 
BYTE: You did your work in Pascal. 
Did you consider other languages? 
Sutton: Actually, we did consider and 
used other languages for that matter. 
We actively considered using Pascal 
from a number of independent ven¬ 
dors instead of the Pascal from the 
HP 3000 and considered using C as 
a language, 

BYTE: Why did you choose Pascal 
over C? 

Sutton: There are a variety of 
reasons. We like to get a great deal of 
the work done inside HP in a stan¬ 
dard language so that it's easy to port 
around to other environments. For 
example, our Visicalc will be available 
on the 3000, And that's because we 
were able to vmte the program once. 
Then with changes to the I/O struc¬ 
ture going to the screen, we were able 
to make that product run on both 
machines. 

To be frank, we also wanted to have 
control over the quality of the lan¬ 
guage. If things turned out to be gen¬ 
erating code that was too large for us, 
we knew we could go in and op¬ 
timize the compiler. 

Some of the utility programs in the 
system are written in C, but for utili¬ 
ties specific to the 150, it wasn't im¬ 
portant to have a language with great 
porting capability. It made more 
sense to choose a language for other 
considerations, such as generating 
smaller or faster code, 

BYTE: Is RA.M. the utility that 
you're talking about? 

Sutton: Part of P. A.M. was written in 
C and part in HP Pascal. 

BYTE: Will you be able to write pro¬ 
grams that use the touchscreen in 
any language? 

Sutton: Any language can use touch 
already There's nothing magic about 


touch. The touchscreen is controlled 
at the simplest level by escape se¬ 
quences, I send those escape se¬ 
quences just as if I were, if you wiU, 
printing them. And if I know what 
the escape sequences are, I read in 
my manual the escape sequences to 
activate a touch area at some certain 
area, then I can do that in any 
language. 

BYTE: How did you decide what 
percentage of the resources, includ¬ 
ing memory would be devoted to 
ease of use? How important was ease 
of use? 

Sutton: We wanted to differentiate 
the 150 from other products in this 
marketplace, and ease of use was one 
of the critical differentiating factors. 


It has always been our 
goal to use popular 
software packages and 
to develop some of our 
own. 


which is one of the reasons, of 
course, that we settled on the touch¬ 
screen. 

We have a fairly formal procedure 
at HP for passing external specifica¬ 
tions through a rigorous review pro¬ 
cess before the product is actually 
started. But I don't think we made a 
conscious decision during that pro¬ 
cess as to what amount of resources 
we would devote to ease of use. Our 
most important constraints, I think, 
are memory and disk size because we 
want everything to run on our small¬ 
est-capacity disks. Those are impor¬ 
tant constraints, and some ease-of- 
use features do take machine re¬ 
sources, For example, we wanted to 
prevent the possibility of invalid in¬ 
put. I think it's quite easy to enter in¬ 
valid inputs and have the machine 
not object to them in some of the 
products we see on the market. The 
machine may not blow up, but it wiU 
do something that is inconsistent 
with the inputs. To us, ease of use is 
important in things as small as that 
to things as large as using the touch¬ 
screen. It all takes effort and code and 
size. 


BYTE: Did you know from the be¬ 
ginning that you wanted to use 
popular software packages on your 
machine? 

Sutton: Yes; that has always been a 
goal. 

BYTE: When did you decide to also 
develop some of your own software? 
Sutton: That's always been involved 
in the machine also, 

BYTE: To what degree do the appli¬ 
cations transfer data among them? 
Sutton: We have modified existing 
applications or worked with vendors 
to modify the applications to use the 
high-speed I/O and touchscreen fea¬ 
tures, and also, in a more limited 
way, to have the ability to move data 
back and forth. We've often reworked 
our own applications to facilitate the 
data transfer. For example, our own 
card-file package has been tested to 
make sure that its data can be trans¬ 
ferred to and from the Condor data¬ 
base package. In the same way we've 
made sure that our own Memomaker 
editor is able to transfer data between 
itself and word-processing packages 
from outside vendors. We facilitate 
the transfer by using outside vendors' 
file formats directly or by having easy 
ways to get between our format and 
theirs. 

BYTE: You can move information be¬ 
tween the Personal Card File and 
Condor and between the Personal 
Card File and Wordstar's Mailmerge 
program. Did you try for greater data 
transfer? 

Sutton; Yes. Our inability to do a 
greater degree of data transfer is in 
some sense a limitation of MS-DOS. 
One reason we thought about build¬ 
ing our own operating system was 
that we knew that with it we could 
give the appearance of integrating 
separate, independently written pro¬ 
grams, We may yet be able to accom¬ 
plish that through other mechanisms 
or through future releases of MS- 
DOS. 

To transfer data among our own 
applications, we have a mechanism 
that might be considered similar to 
Unix pipes, 

BYTE: What functions does the file 
manager provide for applications? 
Sutton; WeE, fundamentaEy it pro¬ 
vides consistency across aE applica- 
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Wjnchest9i/SMD 
Hard Disk Controller 

(Shown with Sierra's new 8MHZ Boards) 

This is an amazing high-speed 
companion ior 70111 single-or 
multiusei system Features 
NEC’s new hard disir controller 
chip, on-board Z80 processor, 
buttered sector heads, full ECC 
supported, SASI or SMD versions 
available, and optional high¬ 
speed DMA pass-thru port lor 
use on Siena Data's new 8 MHZ 
Master/Slave. 





interfacing options. Teamed up 
with Sierra-suppoited CP/M 22 * 

01 networking TuiboDOS* you 
get the most computer power 
and upgradohllity tor the money. 


BMHZ-SBC Masiez and Slave Boards 

irom a zeo processor, the most 
ncredible throughput available today 
n the S-lOO industry As the powertul 
lucleus of a Sierra Dcrta-supported CP/M 
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my system look good With networking 
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• PIO. 2 parallel ports (MAS) 
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« 8232 Math Processor (MAS) 
4K/8K/16K EPROM (M A ^ 
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(MAS) 

NEC 765 Floppy Disk ContToUer- 
controls 6 in, and SV^Ul floppy 
drives stmuLtcmeously (M) 

»Multiple Master Buss Arbitration 

* DMA Controller (M) 

* High-speed Winchester DMA 
port(M) 

* 4k static RAM 8/16 bit 
independent bus transfer circuit (S) 

- Either one or two users per slave 
under TuiboDOS* (S) 


JBC-lOO and SBC400S Boards 

rhe workhorses of the slngle- 
Oooid computer mdustry. At 4MHZ 
hese totally IEEE-696 compatible 
:hamps out-peitoim even ttie 
5MHZ imitators, hi standalone or 
^ove-serteHite configurations you 
jet dedicated Z60 A processing 
with 64K RAM. 4K EPROM. 2 serial 
E^S-232 channels. 2 paiaUel 
"hannels. 4 counter timers and 
□ host of fLoppy and hard disk 



A powerful four-port RS-232 serial I/O and 
real time clock boaid Zilog SlO-chips 
provide ideal links to CP/M-MPM-and 
AlphoMlcro-based systems for multiuser 
processing with high speed data 
communications. 


Out-pezlozm youi competition 
with o company that stays a 
step ahead. Ask loz ouz izee 
“Perlozmonce Building Kit” today. 
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tions, whether in-house or proprie¬ 
tary. The user has a consistent way 
to get at data and files on the system. 
So, for example, using the file 
manager, a person can readily view 
any directory on any disk, see that 
directory sorted in alphabetic order, 
and by simply pointing to a file cause 
that file to become the object of in¬ 
terest to the application* In addition 
it provides more functions—in fact, 
better functions—than conventionally 
available in packages like Visicalc or 
our previously existing graphics 
packages, 

BYTE: How did you decide what en¬ 
hancements to add to Visicalc? 
Sutton; We looked at a number of 
spreadsheet packages that are avail¬ 
able in the marketplace today, includ¬ 
ing the Advanced Visicalc package* 
Then we compiled a prioritized list of 
features we would like to see in the 
package* From that list we chose the 
features that we could accomplish in 
the time frame that we had for the 
product* We expect to continue add¬ 
ing important extensions to Visicalc, 
Our special interest right now is how 
to tie spreadsheet packages to a larger 
network environment. 

BYTE: How did you speed up soft¬ 
ware written in high-level lan¬ 
guages? 

Sutton; Our approach has been to 
develop the languages in a fairly 
straightforward approach in the 3000 
environment and to bring those lan¬ 
guages across to the 150, We used the 
results of that as a basis for analysis 
on where we could tune and improve 
performance. First and most obvious 
was to modify all the I/O to use the 
AIOS/GIOS to improve performance. 
In addition, monitors tracked time 
we spent on particular blocks of code. 
We used this to determine where, for 
example, our run-time library might 
need to be optimized to make it 
faster. Sometimes the compiler itself 
needed to be optimized in some 
ways. Sometimes we could change 
our coding practices and make use 
of particular algorithmic features. For 
example, our first version of Visicalc 
wrote the full screen in MS-DOS 
vanilla screenwriting. Our second 
version of Visicalc wrote the full 
screen using AIOS, The third version 


would rewrite only the column that 
would move the whole screen over 
and then write only the new column, 
both of which are AJOS functions, 
BYTE: You've been working with 
lots of independent software ven¬ 
dors, Do you have a mechanism in 
place for looking at proposals from 
ISVs (independent software vendors) 
and from independent, one-man 
programming firms that want to 
write for the HP 150? 

Sutton: We have a mechanism in 
place and a better one will certainly 
be on the way by the time this article 
appears. We are doing two things 
simultaneously* One is actively 
soliciting all the vendors of top soft¬ 
ware packages in the marketplace. 


A special interest is 
how to tie spreadsheet 
packages to a larger 
network environment. 


and the second is being receptive to 
the ideas of smaller vendors who 
desire to participate. At the moment, 
we have an ISV cookbook that helps 
vendors use all the features weVe de¬ 
scribed. We also offer vendors tech¬ 
nical support and the physical 
hardware. 

In the future we will have parallel 
R<ScD and marketing activities: a com¬ 
plete R&D lab within the personal 
software division, whose entire 
orientation is toward helping ISVs 
develop software for this machine, 
and a parallel marketing organization 
helping from the marketing side. 
BYTE: What was the hardest part of 
the whole project? 

Sutton: The hardest part of the whole 
project for me was the fact that a lot 
of things that are normally done 
serially were being done in parallel. 
There were huge numbers of critical 
and interrelated decisions going on 
at once* 

BYTE: When were you convinced it 
would really work as you had imag¬ 
ined it would aU work? 

Sutton: Vm a true believer; 1 always 
believed it would* The only variable 


was the rime. 

BYTE: Did this project start before or 
after the consolidation of the per¬ 
sonal computer division? 

Lee: Before* 

BYTE: And is this the first project of 
that division, or is this a project the 
division inherited? 

Sutton: In a sense the division in¬ 
herited it, but I think that the notion 
of the project was one of the things 
that caused the organizational re¬ 
structuring of the company. I think 
that trying to decide your placement 
in the marketplace goes a long way 
toward dictating the structure of your 
organization, and that was true here. 
BYTE: Was there a specific group of 
people who worked throughout the 
project, or were people pulled in and 
out of the Magic team? 

Sutton: It was a little bit of both, 
BYTE: How many people have 
worked on this project? 

Sutton: About 50 R&D people are 
working on it now, 

BYTE; Did people take the machine 
home to continue work, or did you 
keep it pretty well locked up? 
Sutton: Lately people have been tak¬ 
ing it home to work on, I know I took 
it home* My kids had a wonderful 
time playing with it* We will achieve 
great penetration in the 4- to 7-year- 
old market as well as in the business 
market. 

BYTE: Was there a kernel of the 
team, a group of people whc/ve been 
working only on this who will go on 
to another project as a team? 

Lee: Not necessarily. 

Sutton: I think in the software area 
that will probably be true. Our view 
of the software area has a longer 
range than this particular set of hard¬ 
ware, One of the purposes of form¬ 
ing the personal software division is 
to have compatible, consistent soft¬ 
ware across a range of products, both 
the products that are available now 
and in the future** 


Ltmmom is West Coast Bureau Chief for 
BYTE. Barbam Robertson is West Coast Technical 
Editor. Theif can be reached at McGraw-Hill 425 
Battery St., San Francisco, CA 94121. 
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Perfec 

It’s recJly two 
systei 


Powerful, automatic formatting plus simple on-screen editing. 
Only Perfect Writer' gives you bodi. 


It does the work so you 
don’t have to. 

You probably don’t want 
to know how a word processor 
works. 

In fact, even setting 
margins, tabs, chapter head¬ 
ings, and other format details, 
is something you shouldn’t 
have to worry about.That s why 
we developed automatic formatting 
for Perfect Writer™ It’s powerful 
enough to do much of the work for 
you, so you don’t have to think about it 


SOME 


OTHERS 


Simple, Edit"Tlme 
Formatting Software: 

Wordstar 

EasyWriler* 


Dedicated Print-Time 
Formatting Systems: 

IBM Displaywriter* 
Wang writer* 





Only Perfect Writer^ 
BOTH 

Simple. oH’Screen lor matting 
Automatic phnt-time formatting 


Professional word processing 
in minutes. 

You don’t have to be an expert to produce pro¬ 
fessional word processing in minutes. Perfect Writer™ 
supplies over 100 commands for instant results for- 
matting your document. Set tabs, align margins, adjust 
spacing or indent and number lists—all automatically. 
For business letters. Memos. Reports.Technical 


Document Formatting 


Print-time formatting 

AUTOMAnC; 

Just write. Perfect Writer* does the rest 
tor you . Document design formats such as 
footnotes, indexing, tables of contents, and 
report formats—they’re all automatic. 

Screen formatting 

MANUAL: 

What you see is what you get. 
Manually control the screen and print exactly 
what’s there. 

Only Pferfcct Writer” does both! 


papers. Personalized mass 
mailings. Even books. 

Advanced formatting 
features like automatic 
indexing, tables of contents 
and footnotes are built in. 


Simple on-screen editing. 

What if you have a special format in mind? 
A quick note or document design you may 
want to use only once? No problem. Perfect 
Writer* also includes simple on-screen editing 
and formatting—just like the system you’re 
probably most familiar with. Your printed 
document will look exactly like the document you 
design as you write. What you see is what you get. 

Some expensive dedicated word processing 
systems offer automatic formatting features. Others 
offer simple manual screen formatting. Only Perfect 


Writer* gives you both. 



Full-power function keys. 

All Perfect Software™ programs can be configured 
to take best advantage of the sophisticated features 
offered with today’s computers and smart printers. 

You can use ^ of your function keys — including 
the more than 50 function keys on the IBM-PC" 
Perfect Writer" fully utilizes printers with proportional 
spacing, too. Print with a choice of up to six typefaces! 
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one. 


Finally. A word processing program 
for any computer in your office. 


SMART DISK 

PRINTERS FORMATS 

Perfect Writer'"is the |-C 
most compatible 
word processing 
program. 

Everything you 
compose with Fterfect 
Writer"— every chart, 

every table, every doc- _ 

ument, everythin g— 
can be used by virtually 
any other word processing 
program or dedicated 
system. 

That’s because Perfect Writer'“uses true ASCII 
data files to store your documents. ASCII is the com¬ 
puter industry’s standard information code. It’s read 
and recognized by computer systems worldwide, 
regardless of disk format or size, whether it’s used 
locally or sent over telephone lines. 

Spreadsheets can be included. 

Want to illustrate your Perfect Writer'" document 
with a financial table or graph that's stored in a 
Perfect Calc’" spreadsheet? You can—easily. In fact, 
you can even edit the numbers for your Perfect Writer'" 
document without disturbing the original Perfect 
Calc” spreadsheet. That’s Perfect Software’s" fully 
integrated programs at work. 

Split screen editing. 

You can view and edit two documents on the 
screen at the same time with Perfect Writer’s" unique 
split screen feature. One simple command moves 
you easily between documents. And you can even 
review a spreadsheet while editing up to six other 
documents! It makes the preparation of complex 
documents easier than ever before. 


Check your spelling 
as you write with 
Perfect Speller." 

Perfect Speller’s" 
in-text spelling checker 
finds sprelling errors 
and typos at a rate of 
4,000 words per minute. 
(That’s 20 pages every 
three minutes!) Then, at a 
single command from 
you. Perfect Speller" lists 
the misspelled words or 
marks errors in the text of your document. 

Seif-teaching software makes it easy. 

Perfect Writer’s" document design tutorials are 
matched to the easy-to-read user guide. Eight les¬ 
sons are included. Learn how to handle form letters, 
how to write business correspondence, and how to 
create your own special spelling dictionary All 
tutorials are software-based, interactive programs to 
make learning easy and fun. 

Available for all IBM-PC DOS? CP/M^ and 
MS-DOS* operating systems. 

When you upgrade to new hardware. Perfect 
Writer" keeps right on working. All text files are trans¬ 
ferable. No other software works with a wider 
range of personal computers. In fact. Perfect Softwarer 
now available for all of the most popular 8- and 
16-bit computers, will soon be available for 32-bit 
formats as well. 

Only Perfect Writer" offers you this much flexi¬ 
bility. Write your own success story today. With 
Perfect WriteiT 

Perfect Software; Inc. 

Solutions for success 
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Pcrfe' 

Up to seven asso| 
plus multiple 


For successful solutions in financial planning. 


Perfect Calc'" 
makes it easy. 

Perfect Calc'" gives you 
the financial planning and 
analysis tools for success. 

Automatic associated 
spreadsheets. Built-in ac¬ 
counting and financial tools. 

Easy commands. 

And only Perfect Calc*" 
features on-line associated 
s preadsheets plus split-window 

dis play . 

With Perfect Calc’s™ 
multiple window display you can see two 
different spreadsheets at the same time. 
Change your figures and see how the result¬ 
ing variations affect each spreadsheet. Up 
to seven spreadsheets on-line at once. 


Multiple Spreadsheets 


Associated spreadsheets 

AUTOMATIC; 

No double work—use any information you 
choose simply by referring to other 
spreadsheets. Move information, formulas or 
whole spreadsheets freely between multiple 
spreadsheets. Permits fill-in-lhe-blanks 
automatic forecasting and planning. Sixteen 
buiiPin application programs are included 

Spreadsheet consolidation 

MANUAL: 

Simple cut-and-paste spreadsheet 
entries. Line, column, or whole spreadsheet 
additions from any one of seven ondine 
spreadsheets are also easy with Perfect Calcr 

Only Perfect Calc"* does both! 



How Perfect Calc’s"^ multiple 
file association really pays off. 

A good example is the 
built-in Income Statement 
ProgramThe income spread¬ 
sheet automatically reads from 
three other spreadsheets: Cost 
of Goods Statement, General and 
Administrative Expenses State¬ 
ment, and Sales Expenses. All 
four are on-line simultaneously 
All you do is fill in the blanks. 

Then use all that informa¬ 
tion to perform an instant 
analysis and illustrate the re¬ 
sults of potential budget cuts 
or increases. You change just 
one spreadsheet using the 
fill-in-the-blanks style. Perfect 
Calc™automatically takes care of the rest. 

Setting up the Perfect^ spreadsheet! 

Entering titles, labels, and additionai information 
on your spreadsheet is easy with Perfect Calc™ It 
recognizes words automatically and handles them 
correctly without any special commands. If you want 
to use numbers — like dates— for item labels, that's 
easy too. 

Individually variable column widths add flex^^ 
ibility in setting up your Perfect Calc™ spreadsheet. 
And once you've developed one spreadsheet, you can 
use it as a template for other applications. Simply 
refer to it. 

Self-teaching software. 

Easy software-based lessons are included to 
make learning spreadsheet techniques simple,The 
lessons are matched to guides in the user manuals so 
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Calc 

[ed spreadsheets 
dow display 


Sixteen applications built in. And that’s only the beginning. 


PteHteet Calc't* bulU-ln prograim; 

(Add c ustom appllcalksns a s jp «1! k e.) 

* income Sratenteju Program • Cost ol Goods Statement 

* Sales Statement ■General and Ad m mistral Eve 

Eixpenses * Cashflow A^ssmem Frog ram ■ Accounts 
Recei^^ble Worksheet ■ Accounts Payable W'orksheet 

* Payr< ill Analyses Prt^ram * Stock Portfolio Eva 1 uatton 
Program - Real Estate Analysis • Chi-square Analysis 

» Professional Pee Analysis ■ Fbmiiy BiidgeE * Ftnandal 
Net Wort! s Progm m * Check Reg]sier Program 
i Individual Tax RalnniAnalysis Program 


you can follow along 
in the text. Because 
you learn on the com¬ 
puter at your own 
pace, there's no pres¬ 
sure to perform. Try 
new applications 
when you are ready. 

The most complete 
applications. 

Perfect Calc“ is 
the only spreadsheet 
you can buy with 16 
applications built in, 

Standard paper and 

pencil financial tools are ready to use. All you do is 
fill in the blanks. 

Just a simple command is alt you need to start 
working. And on-screen tutorials and English prompts 
give you assistance whenever you need it, 

Handy cursor commands. 

You can move the cursor easily to the top of a 
column, beginning or end of a tine, to the page before 
or after—with a single command. 

And you can go back and forth between two 
spreadsheets on split screen display with just as 
much ease.That makes multiple spreadsheet han¬ 
dling easier than ever before. 

The most compatible spreadsheets. 

Perfect Calc™ data is stored in true ASCII files— 
the files read and recognized by every computer 
system. So, it's simple to use a Perfect Calc™ spread¬ 
sheet in a Perfect Writer™ report or letter. Or, build 
graphic displays using the information in one of 
your spreadsheets. 



All the functions you need- 
and more. 

You get standard functions for 
financial, scientific, and engineering 
applications plus an expandable functions library 
which allows you to add new formulas as you like. 
Write your own complex applications programs. Just 
use a Perfect Calc™ spreadsheet and take advan¬ 
tage of the powerful 
associated files 
feature. 

Put the solutions 
for success to work 
for you. 

Using simple 
plain- English 
prompts and on-line 
references, you can do sophisticated forecasting 
and planning in minutes. 

Automatic associated spreadsheet information 
management. Standard spreadsheet calculation and 
consolidation. Only Perfect Calc™ gives you both. 

Start planning for success today with Perfect Calc™ 

Perfect Software; Inc. 

Solulloits for success 
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The powerful records management solution 
for the personal computer user. 


Put information to work for you, 

Most information management 
systems are either too small or too 
difficult to use. Now there's Perfect 
Filer,™ the executive information 
management system that’s easy to 
use . You can keep track of mail¬ 
ing lists, clients, sales, merchan¬ 
dise, names and addresses, and 
much more. 

Easy to get started. 

Two ready-to-use data 
entry forms are provided so that 
you can begin using Perfect 
Filer™ immediately. One is for 
individuals, the other for com¬ 
panies and organizations.You 
type important information just 
once. Perfect Filer™ does the 
rest for you. No special training 
is required. In fact, your entire staff can use it. 

On-line references and English promp ts provide 


Information Management 


Data entry forms 

AUTOMATIC: 

To create your own records file, 
just enter information on the convenient 
on-screen form. All of the parameters 
are predefined. 

Information management 

MANUAL: 

Create custom data bases with ease. 
Build an entirely new structure, 
or “borrow" data entry groups 
from existing formats. 

Only Perfect Filer™ offers you both! 



INSTANT DATA BASES AND REPORTS 


assistance when you have 
questions. And tutoriais are in¬ 
cluded for improving your skills. 

Personalized form letters. 

Use Perfect Filer'" together 
with Perfect Writer’s™ word 
processing features to add a 
personal touch to mass mailing 
letters. You can even tag dif¬ 
ferent groups within one mailing 
list so that your letters to them 
can include special paragraphs, 
subsections or operator-typed 
comments. 

And Perfect Filer™ remem¬ 
bers nicknames, titles—even 
your special salutation for 
special clients or friends. 
Generate mailing lists. 

Form letters. Specialized record-keeping forms and 
sorted lists. Choose from the two data entry forms 
provided or from seven data entry groups. 


22 




J 


Creating custom data bases 
has never been this automatic. 


Single-keystroke data entry menus do the work 
for you. You enter your data just once on a blank 
Perfect Filer™ data entry form—whether it be client 
addresses, direct mail sorting codes, payment records, 
inventory, or standing orders. 

Successful information management. Perfect 
Filer™ makes it simple. 
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nent. 


The integrated software solution. 


'I 


When you learn one program, 
you’ve learned them all. 

Perfect SoftwareTAll of the 
most-asked-for business and per¬ 
sonal computer appli¬ 
cations in one complete 
package. Word proces¬ 
sing. Financiai pianning. 

Mail management. 

Records keeping. Per¬ 
fect Software* provides 
the solutions to those 
everyday business 
problems. 

Each Perfect Software™ program works smoothly 
and efficiently with the others, All share common 
file structures. And, all use the same command con¬ 



figurations. So, learn one program and you can use 
them all. 

Only Perfect Software* offers you this much. 

Perfect Software™ works with IBM-PC DOSf CP/M^ 
and MS-DOS® operating systems as well as most 8- 
and 16-bit computers. And each Perfect Software™ 
program is power packed with extra-value features, 
including: 

■ Common control commands. 

• Manual and automatic functions. 

• Self-teaching software. 


Solutions for success. 

You get more per¬ 
formance, more flexibil¬ 
ity and more auto¬ 
matic functions with 
Perfect Software™ than 
with conventional soft¬ 
ware packages. So, you 
save time and effort. 
And Perfect Software™ 
programs are self¬ 
teaching and fully inter¬ 
active, for productivity 
plus convenience. 
Perfect Calc™ provides unmatched spreadsheet 
performance. Perfect Filer" is a records man¬ 
agement powerhouse. Perfect Writer?™ Rated #1 by 
Personal Computing, given highest marks hy Info- 
World, and called “the most comprehensive word 
processing package” by Esquire Magazine. 

Perfect Software.™ Your solutions for success. 

The Rebate. $160.00. 

Now, for a limited time, personal computer 
users can get back $50 each on Perfect Writer'" and 
Perfect CalcI" And, $30 each on Perfect Spelter™ and 
Perfect FilerJ" That's $160 factory direct to you 
when you buy all four Perfect Software™ programs^ 
Act now. Offer expires October 31,1983, 

Perfect Software; Inc. 

Solutions for success 

702 Harrison Street, Berkeley, CA 94710 

Perlect Software, Perleci Calc, Perteci Writer Perfect Filer and Perfect Speller are trade- 
marks of Perfect Softwans, Inc, 1BM-PC and tBfw1-PG DOS are registered trademarks o( Inter- 
naiionfll Business Machines. CP/M is a regisiered trademark of Digiial Research, Inc, 
MS-DOS is a registered trademark of Miorosofi. 

* Pure bases made as a part of computer manufacluner's onginal equipment offer do not 
qualify Void where restricted by law See m-store display for detaHs 
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This One Decision 
Saved our Business and Grossed 


over $1,000.000. in Sales 


In 1979, our recreational manufacturing business was booming. 
And we had developed a new product that looked like a real 
winner. The new product was extremely important, in that it 
appeared to be the answer to a seasonality problem associated 
with our other product lines. 

By early summer, our order book was bulging. It really looked as 
if our off-season sales and production problems were over. Then 
just as quickly the roof fell in. Gas shortages devastated the 
recreational vehicle market overnight. And our order book for 
over two million dollars worth of the new product disintegrated. 
Faced with a fall and winter of virtually no sales, many thousands 
of dollars of unneeded parts and excess production staff, I had no 
choice but to shut down the production lines. And if a solution to 
our problem could not be found, the business itselfv\ms in 
jeopardy. 






A Ufe saving decision 

I spent many sleepless nights 
trying to come up with a solution to 
this nightmarish situation. Then I 
remembered a course I had taken 
in decision analysis. I spent the rest 
of that night reviewing course 
material and other books I had 
bought on the subject. The next 
day,! called an emergency meeting. 

Using the decision making 
techniques I had learned, we spent 
the rest of the week searching for 
and analysing potential solutions. 

The net result was that not only was 
the company puDed back from the brink of destruction, but we. 
added over $1,000,000,00 in gross sales during that off-season. 



Decision "-Analyst overcomes these problems by asking for the 
minimum input possible from you, in the correct sequence. It 
leads you step by step through the decision making process, then 
does all the necessary calculations and produces poUshed reports 
without any further effort. And all of your input is stored on your 
disk so that revisions and updates can be made easily at any 
time. 

Comprebenslve but easy to oae 

Decision'-“Analyst is probably the easiest program you 11 ever use. 
You can literally learn to operate the program using only the help' 
screens. But it comes with a thoroughly indexed manual which 
includes many pages of examples plus a step by step guide to the 
decision making process. 

And Dec! Sion ^Analyst is no fly¬ 
weight. It uses over 100.000 bytes 
of fast compiled code and a 40,000 
character help file. The program is 
extremely bullet proof' and does 
all the work .. you do the thinking. 
And there is no danger of missing a 
critical step because your analysis 
is guided through each of the eight 
menu-driven sections. 

Endless opportunity 
for use 

If you're saying to yourself that you 
really don't have any earth 
shattering applications for Decision 
-“Analyst.., then consider this. 
IfyouTe in-business, chances are that the most important thing 
you do is make decisions. 


A way of life 

From that point on, almost every critical decision (and there were 
many) regarding new products, marketing channels, pricing, 
advertising, production equipment, engineering projects, received 
this same type of analysis. 

Although the process was very time consuming and clumsy, 
because it had to be done by hand, our decisions were much 
improved. And there were some real benefits that we had not 
anticipated. 

1. Our understanding of each problem was greatly increased. 

2. We uncovered opportunities that we would not have thought 
of in any other way. 

3. Our decisions were documented, preventing us from slipping 
off the selected path or rehashing' the same things over and over. 

4. Consensus became easier because we were forced to focus 
and resolve each part of the problem, one piece at a time. 

The birth of Decision—Analyst^** 

Decision"“AnalYst was created because the process of evaluating 
complex decisions with multiple alternatives and many criteria is 
very tedious and time-consuming if you do it on paper. And doing 
it in your head is virtually impossible. 

Any complex decision usually requires multiple revisions to 
criteria, alternatives, weights and values assigned to them. If done 
manually, the ordeal of rewriting, recalculating and redocument¬ 
ing tends to discourage revisions, thus producing poor results, 

» CP/M is s registered tredernsrlf of Digital Research Inc. ■» MSDOS Isarc^ttredtradErriarlt of Mrerosisfl Coip. 


Decision-“AnalYst can help you select key personnel, decide on 
new machinery or equipment, prioritize major projects and 
allocate resources, choose a new product ora better price 
strate^, select new offices or plant locations, select the most 
profitable marketing channel or the best piece of computer 
hardware or software. Use it to analyse any decision \^ich has 
more than one viable alternative. 

In your personal life, it can help you choose the best job, select 
the right business, career or franchise , determine the best field of 
investrnent or even the right home, boat or car. In fact, improving 
your decisions is probably the most rewarding thing you can do. 

Let tts help yon make a ^ 139*” decision 

If there's a chance that Decision '-Analyst could help you improve 
even one decision, would it pay for itselP Chances are it would. In 
fact, it's likely that it could save you the price many times over! 

So why not take advantage of this special $139.00 introductory 
price (plus $5,00 shipping) by calling us today? We'll even refund 
your money, within 30 days, if you're not completely satisfied. 
Decision-Analyst requires a CP/M or MS-DOS operating system, 
52KofRAM, a 24 ^ 80 column screen and an 80 column printer 
for your reports. Order by calling collect to ... 

lixecutive Software Inc. 

705-722-3373 

Dept.im Kltai CA5 

Two Nortli Stilt c Street, Dover, Delaware 19901 

Decision-'■An.alyst is a irademarlc cif Eveeutive SoBwanc Inc * Copyri^tted 1903 by EKitcuih« Sof^re Inc, 


66 BYTE October 1983 






Ciarcia's Circuit Ceiiar 


Build the Micro D-Cam 
Solid-State Video Camera 

Part 2: Computer Interfaces 
and Control Software 

Serial interfaces for the Apple II and the IBM Personal 
Computer and versatile software for the Apple II 


Last month I introduced you to the 
Micro D-Cam, a relatively low-cost 
direct-output digital camera that you 
can build, either from scratch or from 
a kit distributed by The Micromint. 
Using a 64K-bit dynamic memory 
chip as its optical sensor, it has a 
resolution of 256 by 128 pixels (pic¬ 
ture elements), which is adequate for 
many applications, including input of 
graphic images, pattern and character 
recognition, robotics, process control, 
and security. 

In part 11 explained the principles 
of operation of the IS32 Optic RAM 
(random-access read/write memory) 
and the rest of the Micro D-Cam's 
hardware. (Table 1 may help you re¬ 
call some of the IS3Zs dtaractenstics.) 
This month Td like to finish the proj¬ 
ect by discussing how the camera 
can be attached to the ^pansion 
buses of the Apple II Plus and the 
IBM Personal Computer and how the 
camera is programmed to work. 

The amount of software included 
with this article is somewhat more 
than you've come to expect from a 
hardware-type fellow Like me, but 1 
feel it is necessary to properly show 


Copyright © T983 Steven A, Cfarcia. Alf rfghts 
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by Steve Ciarcia 

how software can be used to enhance 
the final picture* In particular, some 
of you may be interested in the 
method used to present a gray scale 
on an Apple II computer, 

A Quick Review 

The IS32 Optic RAM from Micron 
Technology Inc, is a memory chip 
specially packaged to function as a 
digital image-sensing device. (Be¬ 
cause its output is a pure digital 
signal, it cannot be used to directly 
drive a composite-video monitor.) 
The IS32 contains 32,768 usable light- 
sensitive elements arranged in a 
matrix of 128 rows and 256 columns. 
Each of the elements in the matrix is 
a light-sensitive capacitor, a memory 
ceU that can be accessed randomly by 
simply reading in the appropriate 


1. two 128’ by 256-eiemenl arrays each 
measuring 5.504 by 1.088 millimeters 

2. element size: 8 microns by 9 microns 

3. vertical centerrto-center spacing: 

21.5 microns 

4. horizontal spacing: 8,5 microns 

5. spacing between left and right arrays: 
150 microns 

Table 1: Specifications of the Micron Tech- 
nology IS32 Optic RAM, a 64K‘bit mem* 
ory chip that has the extra talent of serv* 
ing as a digital image detector 


row and column address. Light strik* 
ing a particular element causes the 
capacitor, which is initially pre¬ 
charged to a fixed voltage, to dis¬ 
charge toward 0 volts (V), The capac¬ 
itor discharges at a rate proportional 
to the light intensity throughout the 
duration of the exposure. When the 
cell's content is read, a logic 0 remain¬ 
ing in the cell indicates a bright 
pixel—the capacitor was exposed to 
a light intensity sufficient to dis¬ 
charge the capacitor past the thresh¬ 
old point, A dark pixel is indicated 
by a logic 1 remaining in the cell, 
which happens when the light inten¬ 
sity is not sufficient to discharge the 
capacitor past the threshold point. 
The operation of the image sensor 
can be compared to the function of 
film in a camera. The user can 
regulate the exposure by two adjust¬ 
ments: aperture (f-stop) and shutter 
speed. The aperture adjustment con¬ 
trols the amount of light that is 
allowed to expose the Light-sensitive 
medium (either the IS32 or the film 
emulsion) by mechanically widening 
or narrowing the hole through which 
the light passes. The shutter speed 
(or scanning speed in the case of the 
IS32) dictates the amount of time the 
sensitive medium is exposed. 
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Figure 1: A block diagram of the Micro D-Cam system. 


The Micro D-Cam's equivalent of 
an electronic shutter is controlled by 
commands transmitted to the inter¬ 
face, Sending a SOAK command to 
the Micro D-Cam has the effect of 
opening the shutter. After the ap¬ 
propriate period of exposure has 
elapsed^ two commands, REFRESH 
and SEND, stop the exposure (close 
the shutter) and transmit the image 
to the host computer. 

Interfacing the Micro D-Cam 

Last month, when we looked at the 
control and driver electronics of the 
basic Micro D-Cam, we found that it 
communicates with its host computer 
serially, one bit at a time. In its 
minimal configuration, it requires 
four wires to be connected to the host 
computer: two supplying +5 V and 
ground potential and one each for 
serial data in and out. In a non¬ 
specific configuration, it can operate 


asynchronously over an RS-232C link 
(at a data rate of up to 19,200 bps or 
bits per second), but I have devised 
serial interfaces for the camera that 
can be attached directly to the IBM 
PC and Apple II computers' buses 
(although still communicating serial¬ 
ly), Using a fifth signal, an additional 
external dock signal provided to the 
bus interfaces by the drive elec¬ 
tronics, the Micro D-Cam can then 
function at data rates up to 153,600 
bps. The complexity of interface cir¬ 
cuits of this type depends upon the 
host computer's bus structure and 
address range. The general scheme of 
connection is shown in figure 1, 
Figure 2 is a schematic diagram of 
the circuit that forms the interface 
from the Micro D-Cam circuitry 
(shown in part 1) to the expansion 
bus of the Apple 11 Plus computer. It 
owes its simplicity to the predecoding 
of the I/O (input/output) slot ad¬ 


dress already provided on the 
Apple's main circuit board. The ad¬ 
dress decoders usually required in a 
peripheral interface are eliminated, 
and the complete serial interface can 
be built with only two integrated cir¬ 
cuits, The 74LS245 octal bus trans¬ 
ceiver buffers the TTL- (transistor/ 
transistor logic) level serial data into 
and out of the MC6850 ACIA (as 3 m- 
chronous communication interface 
adapter). The serial bit rate is con¬ 
trolled by the external clock output 
from the Micro D-Cam drive elec¬ 
tronics, For maximum speed, the 
clock frequency should be set for 
153,600 Hz, 

Figure 3 on page 70 shows the 
serial interface circuit for the Micro D- 
Cani configured for the IBM PC's 
bus. Due to the greater complexity of 
the Intel 8088 processor as compared 
with the Apple's 6502 and the PC's 
larger memory-address space, the in- 


APPLE IT BUS 


+ 5V 


GND 


DEVICE 


SELECT 

DO 

D1 [7£>- 

02 f47>^ 
D3 [££>— 

Di liL>- 

05 r44>- 
DG [43>- 
D7 [4?>- 


IS 


]8 


17 


16 


15 


U 


13 


12 


G 

B1 

B2 

@3 

04 

05 

06 

B7 

08 


tC31 

74LS245 


DIR 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 


R/W [TF>— 

*#*0 E>- 

AO Q>- 


21 


20 


18 


17 


16 


15 


13 


14 


11 


C51 

CS2 


CSO 


IC30 

MC6850 


DO 

D1 

02 

D3 

D4 

05 

06 

D7 


R/W 

E 

RS 


RX DATA 
RX CLOCK 
TX CLOCK 

TX DATA 


DCD GTS 


-o 


MICRO D-CAM 
CONNECTIONS 

TRANSMITTED 

DATA 


llj 


IC32 

74LS04 







CLOCK 


SERIAL 

COMMAND 

INPUT 


23 


24 


Number 

Type 

+6 V 

GND 

IC30 

MC6S50 

12 

1 

IC31 

74LS245 

20 

10 

IC32 

74LS04 

14 

7 


rh 


Figure 2; A schematic diagram of an Apple II Plus or Apple lie interface pr the Micro D-Cam. The serial data stream from the Optic RAM 
is converted to parallel b^tes and placed on the Apples data bus by the ACIA and bus transceimr. Although operating asynchronously, high 
data rates (up to 153,600 bps) are possible because of the external data-mte clock input from the camera-control circuitry. 
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In today's hard disk 
jungle, Tallgrass clears 
a path by offering high performance, 
integrated mass storage solutions for the .' 
IBM® PC and compatibles, theT.I. Professional 
and the Victor 9000 computers. 


TALLGRASS INNOVATIVE FEATURES 


MASS STORAGE SYSTEMS with formatted 
HardFile™ capacities of 6,12, 20, 35 and 70 Mb, 
all with built-in tape backup. 

CONVENIENT INTEGRAL TAPE BACKUP 
SYSTEM allows rapid tape "image" streaming, 
or incremental file-by-file backup and restore on 
ANSI standard inexpensive data cartridges, 
instead of the usual floppies, video cassettes, or 
low-capacity removable Winchester devices. 
NETWORK READY and fully compatible with 
networks such as PCnet®and EtherShare!^ 
HIGH RELIABILITY with dual directory and 
read-after-write verify options. A dedicated 
landing zone, where the read/ write heads reside 
when the disk is idle, provides data protection 
during powerdowns and transportation. 

EtherS hare ^ Is a registered tradema rk (jTf 3Com Corp. 

-IXrrtet® is a trademark of Orchid Technology ^ 

IBM* ira rcgisiered fiackrnajdc cif tniernddortal Butsiness Macfeine^ Corp. 


New! 

IBM-XT Cartridge 
Tape Backup 


World Headtjuarterii; Tallgrasiii Te<:hnologj.e^ Corp,/11667 W. 90lrh St, 

Overlaitd Park. KS 66214/913-492^6002/Telex. 215406 TBYI UR 

Canadian Di^^trihutors; Micro-Ware 440 Phiilip St. 

Waterloo, Ortfiirio N2l, 5R9 / 519-8M 4S41 

CompuServe/I67S W. 8ih St,/Vancouver, B,C. V6IIVZ/604-733-7703 

European Distributor: CPS Computer Group, LTD 
Birmingham. England B276BH/(021) 7073666 

Australian Headquarters: Tallgrass Technologies (Auslraiial/Five Dork Ptaza, 
Suite 12/50 Great North Road Five Dock/Sydney. 2046/(02) 7124010 

Tallgrass 
Technologies 

Gorppr^ion 

• ^ zr. . ' 


Follow the Tallgrass path to your local computer 
dealer and watch your persona! computer transform 
into a powerful data processing system. 

From $2,995.00 U.S. including integral tape backup. 


Available from COMPUTERLAND® Entre® 
Computer Centers, MicroAge® Computer 
Stores and other participating computer dealers. 
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Figure 3: An interface from the Micro D-Cam to an IBM Personal Computer (or a bus-compatible unit like the MPX-16). A set of jumper 
connections on the inputs of exclusioe-OR gates determines the I/O-hus address of the interface, shoum here set to hexadecimal xD26 and xD2Z 
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Last Night, 39 musicians had a 
CompuServe conference, so Did 31 M.D.S, 
49 Sports Fans And 640 Apple polishers. 
And No one had to leave home. 


The Electronic Forum, 
Cheaper than Long Distance 
and Much More Rewarding. 

Every night on the CompuServe 
Information Service, professional 
and social groups discuss a wide 
rarige of subjects. From what’s new 
in medical technology to what’s 
nouvelle in continental cuisine. 

And every day more computer 
owners who share a common 
interest are discovering this exciting 
new way to exchange ideas and 
even transfer hard copy data. 


And besides electronic forums, 
they leave messages for each other 
on our national bulletin board, 

“talk” informally on our CB simulator, 
and communicate via CompuServe’s 
electronic mail. 

But best of all, in most cases, 
CompuServe subscribers get all of 
these state of the art communications 
options, plus a world of on-line 
information and entertainment for 
the cost of a local phone call plus 
connect time. 

To become part of this flexible 
communications network, all you 


need is a computer, a modem and 
CompuServe. CompuServe connects 
with almost any personal computer, 
terminal, or communicating word 
processor 

To receive an illustrated 
guide to CompuServe and learn how 
you can subscribe, contact or call: 

CompuServe 

Consumer Information Service. RO. Box 20212 
5000 Arlington Centre Bivd . Columbus. OH 43220 

800 - 848-8199 

in Ohio call 6t4-457T}a02 
An HdR Block Company 
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(2a) 

Status Bit 

Meaning When Set to 1 


0 

data has been received from the camera 


1 

a command may be sent to the camera 


2 

unused 


3 

unused 


4 

received data was improperSy framed 


5 

data received before previous byte read 

(2b) 

Command Bit 

Meaning When Cleared to 0 


7 

none (always 1) 


6 

none (always 1) 


5 

alternating-bit mode (ALTBIT) 


4 

wtde-pixel mode (WIDEPIX) 


3 

7-bit data bytes (7BIT) 


2 

transmit one frame instead of two (1 ARRAY) 


1 

refresh instead of soak (REFRESH) 


0 

send the requested image (SEND) 

Table 2: Meanings of bits in the status register (2a) and command imrd (lb) for the Apple 

U/Micro D-Gim interface. 


terface requires three times as many 
integrated circuits. In the IBM, the 
Micro D“Cam's two port addresses 
are decoded by three chips: IC5, IC6, 
and IC7. These are 74LS136 open- 
collector exclusive-OR gates con¬ 
nected together in a "wired-OR" con¬ 
figuration, The voltages wired to the 
11 inputs of the address decoder 
determine the interface board's ad¬ 
dresses. As shown in figure 3, the ad¬ 
dresses I used were xD26 and xD27 
(where x can take on any hexadeci¬ 
mal value from 0 to F), The 6850 
ACIA (ICS) functions as previously 
described except that IC2 and IC4 are 
configured as a wait-state generator 
to facilitate timely access to the bus. 

Data and Command Format 

The 6850 ACIA comprises a data 
register and a status register. You can 
configure operating parameters (such 
as parity, stop bits, start bits, clock¬ 
ing, etc.) by writing values into the 
status register. Before the host com¬ 
puter can access the Micro D-Cam, 
the ACIA has to be initialized to the 
proper configuration. The control 
software does this by writing two 
bytes, a hexadecimal 03 followed by 
a hexadecimal 14, into the status 
register. The first byte performs a 
master reset on the ACIA, while the 
second byte specifies that the serial 
transmission protocol is 1 start bit, 
followed by 8 data bits, followed by 
1 stop bit. 


Reading the status register allows 
the control program to determine 
when new data has been received 
and when the ACI A is ready to send 
data. The meanings of the status bits, 
when set, are as shown in table 2a, 

In normal use, only bit 0 is checked 
when seeing if data is available from 
the camera. Bits 4 and 5 are used only 
in debugging, as these situations 
should not normally arise. When de¬ 
signing the program that receives the 
image from the camera, it is a good 
idea to incorporate a time-out mech¬ 
anism in case the camera stops send¬ 
ing bytes before the program expects; 
otherwise, the program can hang up 
if the software misses even a single 
byte. 

In the Apple n Plus and He, the 
hexadecimal addresses of the type 
COfiE access the status register of the 
ACIA on an interface card plugged 
into the corresponding slot, while 
COnF addresses access the ACIA's 
data register. The n is the hexadeci¬ 
mal value of the slot number plus 8. 
For example, suppose the interface 
card were plugged into slot 3; 3 plus 
8 equals B, and so address COBE will 
access the status register and COBF 
the data register. 

Command Functions 

While the camera is running, the 
host computer directs the Micro D- 
Cam's operating modes by sending it 
command words. Each command 


word is composed of 8 bits, with 
functions as summarized in table 2b, 
Let's look at each of these in detail: 

ALTBIT Mode; When bit 5 is clear 
(equal to 0), the Micro D-Cam trans¬ 
mits only the pixels from the even- 
numbered rows and columns in the 
Optic RAM, This mode usually pro¬ 
duces a clearer image than the 
NOALTBIT mode at the expense of 
losing resolution. 

WIDEPIX Mode; When bit 4 is dear, 
the Micro D-Cam transmits each 
pixel in the array twice. Each image- 
sensing element is rectangular in 
shape, so by "double-transmitting" 
the pixels, the proper width-to-height 
(aspect) ratio is maintained when the 
image is displayed on the computer's 
video monitor, 

7BIT Mode: The Apple IFs imple¬ 
mentation of high-resolution graph¬ 
ics is somewhat peculiar. The most 
significant bit of each byte on the hi¬ 
res graphics page is reserved as the 
color bit for a group of pixels, while 
each of the other 7 bits stores a 1 or 
0 as a bright or dark value for a pixel. 
In TBIT mode, the Micro D-Cam 
transmits data in a format compati¬ 
ble with the Apple's high-resolution 
format, with 7 bits of pixel values per 
byte. The TBIT mode is selected by 
clearing bit 3 of the command byte to 
0. The alternative to TBIT mode is 
8BIT mode, which is achieved by set¬ 
ting bit 3 to 1, The 8BIT mode causes 
the camera to transmit in normal bit¬ 
mapped format, with all 8 bits in the 
byte containing image data, and is 
preferred for use with all computers 
other than the Apple. 
lARRAYMode: The lARRAY mode 
is selected by clearing bit 2 of the 
command byte. Using this mode, 
only data from the image focused on 
the lower Light-sensitive array is 
transmitted from the Micro D-Cam. 
By setting bit 2 of the command byte, 
2ARRAY mode is selected, which 
causes data from both arrays to be 
transmitted from the camera. The 
2ARRAY mode causes a split-screen 
effect because of the space between 
the two arrays in the image-sensor 
chip, 

REFRESH Mode: In some ways, the 
Micro D-Cam is like any other 
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It’s an accountant, word 
processor and financial 
planner. Now for only 
$3,390 per user.* 

No matter what business or profession you're in, ALTOS®' 
has a desktop business computer system that can improve 
your efficiency—at a price that won't put you out of business. 
For Gxampie, a typicai Aitos business solution includes 
integrated software applications for accounting (including a 
seif-paced, step-by-step, built-in tutoriai), word processing and 
financial planning. They’re all easy to learn and use. 

You can also choose from hundreds of other applications for 
attorneys, dentists, doctors, insurance agents, manufacturers, 
pharmacists, realtors and many more, 

Altos systems are designed to grow as your business grows. 
Ybu can start with a single user and add more users on the same 
system. Plus you can link hundreds together with a network. 
And when you’re ready, built-in features let you add more 
storage capacity, peripherals and communications-even elec¬ 
tronic mail and appointment scheduling. 

All of our systems are backed by responsive, nationwide 
service and support through the Customer Service Division of 
TRW Inc. 

So if your business or profession demands more than a 
personal computer can deliver, talk to Aitos, Call, write or clip 
the coupon today for a free brochure and the name of your 
local Altos representative. 


□ Please tell me more about the hundreds of uses for an Altos 
desktop business computer system. 

□ My application is_________ 

□ Please have an Altos representative contact me. 

Marne ___.Title- 

Company __^Tbl---- 

Address.___ 

City/State/ Zip___ 

Mail to: Altos Computer Systems. Attn: Marketing Services. 

2641 Oithard Park Way. San Jose. CA 9S134 

800-538-7872 (in caiif., soo-eez-ezes) 

[n Canada. (416) 864 0740. 


Racked with more 
value for business 


■Complete five user Altos s^stHin for S3.3Sa pw user or SlB.pSq. Price approilmate and may wary invwr anea. Pachaoeil system Includes an Attos 506-10 hard dish computier with the XENIX*/UNIX ■* 
operaUng ^tem with the Altos "Business Cofninand Menu Interface." five terminals, and the ALTOS ACCOUNTANT (with the buitt-tn ALTOS COMPUTEft Tl/rOh). ALTOfi EXECUTIVE WOflD 
PROCESSOR, and ALTO© EXECUTIVE FINANCIAL PLANNER appIleattohS- Pr^e does not Include printer, c^les. installation, taxes. additJcMial training and maintenance 

ACrOS Is a reglfirt9fiKl trademark of Altos Computer Systcrm. XENIX Is a trademarh of Microsoft and is a mdcrocotinputfir implementation of the UNIX operating syatsm. UNIX Is a trademark Of 
Bell Laboratories. ^1963 Attfls Computer Systems 
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Command 

Control 

Character 

Effect 

> 

increase exposure time 

< 

decrease exposure time 

F 

flx exposure time to current setting 

L 

bad previously stored image from disk 

N 

print negative of screen image onto Epson printer 

P 

print screen output onto Epson (Graftrax option required) 

Q 

quit and return to main menu 

R 

toggle display of exposure time and light level 

S 

save current image to disk 

T 

use current light level and autotrack the exposure 

Table 3: Options for control of the Micro D-Cam that may be selected in real time through 

the distributed menu-drix^en software. See table 4 for the options provided in the GREY16 
program. 


camera. It must receive the proper 
amount of light to make the image 
develop properly. Too much light will 
overexpose the image, while too lit¬ 
tle light will underexpose the image. 
Exposure time is determined by how 
long the control program in the host 
computer allows the Optic RAM to 
be exposed to light without its cells 
being refreshed. Refreshing the 
image sensor is the same process 
used in any dynamic memory: the 
existing charge in each cell is sensed, 
the voltage compared with a thresh¬ 
old potential, and a fresh potential 
of 0 V {for a logic 0) or +5 V (for 1) 
is rewritten into the cell. {The only 
difference in the Optic RAM is that 
all cells must contain +5 V at the 
beginning of an image-sensing cycle 
when refreshing stops.) If the image 
sensor is not continually refreshed, 
the light focused on each cell causes 
the voltage in each cell to leak away 
at a rate proportional to the intensity 
of the light. When the image sensor 
is not being refreshed, we say it is 
"soaking'" (in light). Allowing the 
image sensor to soak for longer 
periods of time enables the Micro D- 
Cam to see better in dimmer light. 
When the REFRESH mode is 
selected (by clearing bit 1 of the com¬ 
mand byte) the Micro D-Cam keeps 
the image sensor's cells refreshed 
whUe it is sending an image. When 
bit 1 is set, SOAK mode is invoked. 
This causes the camera to soak (and 
therefore remain sensitive to light) 
while it is transmitting an image. 
SEND Mode: When a command is 
sent to the camera with SEND mode 


selected (bit 0 cleared), the camera 
begins transmitting an image. 

Control Software 

The software for controlling and 
displaying pictures is vital to the 
operation of the Micro D-Cam. 
Menu-driven versions of the Micro 
D-Cam control software for both the 
Apple n and IBM PC are available 
from The Micromint. 

However, some of you may already 
have the Micron Technology Optic 
RAM or a similar 64K-bit dynamic 
RAM device with suitable chip lay¬ 
out, and you may want to build the 
Micro D-Cam from scratch. Conse¬ 
quently, I have included with this ar¬ 
ticle complete listings of two control 
programs written for the Apple 11, 
One provides experimenters with a 
means for testing the Micro D-Cam; 
the second is a more sophisticated 
software routine that enhances the 
image and performs gray-scale 
ordered dithering (HI explain this 
term later). While the Micro D-Cam 
software includes some additional 
menu-driven utility programs (some 
options of which are shown in table 
3), all the Micro D-Cam photos 
printed here and last month can be 
reproduced using only the two pro¬ 
grams in the magazine. 

A Sample Control Program 

The Micro D-Cam demonstration 
program (listing 1 on pages 512 
through 518) illustrates the simplest 
possible software needed to receive 
an image from the camera and dis¬ 
play it on the Apple's hi-res screen. 


It is not really as long and compli¬ 
cated as it looks; the accompanying 
flowchart (figure 4 on page 76) should 
reveal the general scheme of opera¬ 
tion, The software consists of two 
parts: a short BASIC main program 
(listing la) and a set of machine-lan¬ 
guage subroutines (shown in assem¬ 
bled format in listing lb). The BASIC 
program loads the machine-language 
code from disk, interactively sets the 
correct I/O-slot number and exposure 
time, and calls the machine-language 
code to display the image; upon re¬ 
turning to BASIC, the calling pro¬ 
gram checks to see if you want to ter¬ 
minate the process. 

The hard part of the work is done 
in the machine-language routines, 
which were necessary to allow the 
Micro D-Cam to operate at 153,600 
bps. When called, the machine code 
begins by making sure that the hi-res 
screen is being displayed. It then in¬ 
itializes the ACLA and sends a com¬ 
mand to tell the camera to soak with¬ 
out sending an image. (This effective¬ 
ly clears the Optic RAM and tells the 
camera to begin the exposure,) The 
program then waits for the duration 
of the exposure. 

The next step is to read the image 
from the camera and display it on the 
screen. To save time and memory, the 
software sends the picture straight to 
the hi-res screen memory (rather 
than reading it into a separate buffer 
area and then moving it) to minimize 
the processing of the final image. The 
mode used is alternate-pixel, wide- 
pixel, with 7-bit data words. Before 
any part of the picture is received, a 
number of memory pointers are set 
up to facilitate proper placement on 
the screen. A command is sent to the 
camera to begin transmitting the im¬ 
age, and the program loops to read 
in each byte of the image and put it 
on the screen. 

The control software knows how 
many bytes of image data it should 
receive from the camera, but a prob¬ 
lem can arise from relying on byte- 
counting to determine when to stop 
reading data: if the computer misses 
one, it could hang the system up. To 
be on the safe side, a time-out loop 
has been provided in the image-read¬ 
ing routine. If the computer times out 
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Fill in the blanks. 


QUADBOARD- 

byquadram: 

NOWAVAILABLE 
WITH NO RAM 
INSTALLED. 


Quad board, the world's 
best-se][ing muHitfiinction board 
for the IBM Personal Computet now boasts 
a brand new feature—Nothing. No RAM. 
The perfect amount of memory when your 
system has ai! the RAM it needs. 

Now you can take advantage of the 
Quadboard^ other enhancement capabilities 
without p^ng for unneeded memory or 
giving up that Quadram Quality. Whether 
you own a PC, PC It or PC^ 

Quadboard comes with a parallel port 
designed to operate most parallel printers 
and other parallel devices. A fulh/- 
programmable serial port for all your 
data communications needs, and a 
battery-powered chronograph (a real¬ 
time clock/calendar to keep your system^ 
clock always up-to-date). 

Plus there’s QuadMaster Software, too. 

With Quad RAM Drive. The program that 
lets you use part of ^stem memoiy as 
multiple RAM drives. Solid-state drives 
that tetypu store and retrieve important 
information fast. 


And QspooL The buffer program that lets 
you compute while you print. Now you 
won't ever have to wait on your pnnter 
again. And there^ also (^wap. The proaram 
that lets you change line printers 1 and 
2 back and forth. As C 3 (ften as you like. 
Whenever your printing needs change. 

And remember, Quadboard still comes fully- 
socketed. For memory expansion in 64K 
increments. So whenever you're ready, 
simply plug in the desired number of 
chips for up to 256K additional RAM. 

^rsatility, Dep^dability, Quality. Quadboard 
by Quadram. Still the first and only board 
your IBM PC, PC II or PC XT may ever need, 

35 (Socketed with no RAM installed) 

Available at retail computer stores 
worldwide. 


QUADRAM 

CORPORATION 


4355 International Blvd./Norcross, Ga, 3D09G 

^404} 923-e6e6VTWX 810^766^915 fOUADRAM NCRSJ 


Circle 385 on tnaiitrv card. 

® Copyright 1983 Quadram Corporation 
All rights reserved 











Figure 4: A flmvcharf (ff the Micro D-Cam demonstration program for the Apple H. The program consists of a BASIC main routine, shown 
in listing la, and some 6502 machine-language suhruutines, shoum in assembly-language ^rm in listing Ik 


while waiting for the camera, it clicks 
the speaker, checks for a keypress, 
and tries the entire command se¬ 
quence again. In this manner, you are 
alerted to any possible problems. 

Because the Apple's hi-res screen 
display is mapped nonlinearly into 
memory space, a lengthy table at the 
end of the machine-language code 
provides the starting address for each 
consecutive row of the hi-res screen. 
The program gets the address of the 
beginning of each row and then 
reads 40 bytes from the camera, plac¬ 
ing them consecutively on the 


screen. The next row, and each row 
after it, is done in a similar manner. 

Once the image is on the screen, a 
command is sent to the camera to 
refresh without sending. This gets it 
ready for the next exposure. Finally, 
the machine code checks the key¬ 
board and processes any command 
inputs before returning to BASIC. 

Obtaining Gray Scale 

A more user-friendly demonstra¬ 
tion of the Micro D-Cam that also 
provides a level of gray-scale capabili¬ 
ty is the GREY16 program of listing 


2 (pages 518 through 538). It has one 
mode that allows you to do quick 
aiming and focusing of the camera, 
another to let you get an idea of what 
the final picture will look like, and a 
third to create a 15-intensity-level 
gray-scale picture on the Apple IL 
(The processes involved are outlined 
in the flowchart of figure 5. Unfor¬ 
tunately, space constraints prevent 
me from showing you a similar pro¬ 
gram for the IBM PC.) 

Using GREY16, you can change the 
length of exposure for the image be¬ 
ing displayed, or you can change the 
upper and lower exposure limits of 
the gray-scale image. Once youVe ob¬ 
tained a satisfactory picture, you can 
save it on disk for later use or print 
it on an Epson MX-80 printer 
(equipped with Graftrax) using the 
screen-dump program. A summary 
of available commands in the 
GREY16 program is shown in table 4. 

When it is first powered up, you 
start the camera running by selecting 
one of the options from the GREY16 
menu. If the exposure time is insuf¬ 
ficient, the screen wiU be black. If the 
exposure time is excessive, the screen 
Text continued on page 82 


Command 

Controf 

Character 

Effect 

N 

display the image in normal size (256 by 64) 

F 

display the image in full size (256 by 128) 

G 

create a picture (256 by 128) with 15 levels of gray (this process takes 
about 30 seconds and displays a countdown of the number of ex¬ 
posures from F to 0) 

E 

change the exposure time of the current displayed image, the upper 
limit of the gray scale image, or the lower limit of the gray-scale 
image 

S 

save to disk the picture currently beang displayed (this may be done in 
any of the three display modes: normal, full, or gray) 

Q 

quit the program and return to BASIC 

Table 4: A summary of user commands implemented in the GREY16 program of listing 2. 
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HOW DOES 1 = 50? 

With SUPER STAR. . .The First S-100 Computer 
To Use a 5 MB Removable Cartridge. 



Advanced Digital'S new SUPER 
STAR^^ is the first of a family of 
S-lOO-based computer systems to be 
equipped with a 5-1/4" 6-MB Fixed/ 
5-MB Removable Cartridge Win¬ 
chester disk drive (10 MB on-line 
storage capacity) as standard. Now 
you can have the capacity of up to 
50 floppy diskettes and the speed 
and convenience of 100% backup 
using the industry-standard Dysan 
5-MB cartridge. 

SUPER STAR is the ideal system 
for business* professional* and educa¬ 
tional applications. Its CP/M* 
operating system (standard) gives 
you access to a vast library of readily 
available software programs. The six- 
slot motherboard allows plenty of 
room for expansion. 

And as your business grows, 
SUPER STAR can grow with you. If 
you need more memory* just plug it 
in. SUPER STAR is based on the 
S-100 IEEE standard. To add more 
users* simply add Advanced Digital's 
SUPER SLAVE^^ processor boards 



and TurboDOS* operating system. 
Now you've got an extremely power¬ 
ful, multi-user* multi-tasking, multi¬ 
processing SUPER STAR computer 
system for up to four users. 

SUPER STAR is truely a Super 
computer system. Look at these 
outstanding features: 

• New Slim-Line Profile 

• 5-1/4", 10-MB Winchester Disk 
Drive, 5-MB Fixed, 5-MB 
Removable Cartridge 

• 5-1/4", Half-High, 4STPI Floppy 
Disk Drive (Osborne Format 
Comp stable) 

• Six Slot Motherboard 


• Switch-selectable 110/220V Power 

• Up to 4 Users With SUPER 
SLAVES And TurboDOS 

• CP/M Operating System Standard 

• One Year Warranty 

SUPER STAR is the perfect sys¬ 
tem for applications requiring large 
data storage capacity* speed, per¬ 
formance* reliability, and dependable, 
convenient back-up capability. And 
at a suggested retail price of $5,000, 
SUPER STAR is a SUPER VALUE. 

See the entire Advanced Digital 
product line* including the new 
SUPER STAR, at your local, quality 
compute* dealer or contact: 


ADVANCED/i 
DIGITAL k 

^ CORPORATION/^ 


5432 Production Dr., 
Huntington Beach, CA 92649 
Phone: (714) 891-4004 
Telex: 4722065 ITTSCSMA 


SUPER STAR. SUPER SIX, SUPER SLA VE are For European Distributor, contact' (7W S91^Q04 

trademarks of Advanced Digital Corp. 


“CP/M is a trademarh of Digital Mesearch Corp. 
TurboDOS is a trademark of Software 2000 Inc. 










Figure 5: Flowcharts of the GREY16 program for the Apple II (the figure continues on pages 80 and 82). The BASIC portion appears as 
listing 2a, the machine-language portion as listing 2k The main routine (5a) calls various subroutines: NORM DlSPLA!f (5b)f FULL DISPLAY 
(5c), SET EXPOSURE (5d), GREY DISPLAY (Se), TAKE PICTURE (5f), DISPLAY PIC (5g), and ENHANCE (5h). 

The subroutine GREY DISPLAY takes sensor pixels from 15 exposures and translates them into arrays of the smaller display pixels to 
represent intermediate brightnesses. 

Figure continued on page 80 
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From Computer Plus to YOU ... 

PUIS after PLUS after PLUS 



Model 100 OK $679 
Model 100 24K $635 


DWP210 


$629 




CITOH ProwrIter $375 
CITOH ProwrIter II $649 


CoCo Drive 0 $329 
CoCo Drive 1 $235 


Model IV16K $849 
Model IV64K 
2DiskBiRS232S1699 


Color Computer IM6K $ 185 
W/16K Ext. Basic $245 
W/64K Ext. Basic $305 


Dl IV niDE^T Here are iust a few of our fine offers 
DU T l/llvEU I call TOLL FREE for full information. 


COMPUTERS 


R.S. Modem II 

160 

DISK DRIVES 


Model 12 64K1 Drive 

S2699 

R.S. D01200 

565 

R.S. Model IV Drive 0 

515 

ModeM264K2Drlve 

3375 

PRINTERS 


Color Computer Drivefl 

329 

Model IV16K 

849 

Smith Corona TPl D.W. 

469 

Color Computer Drlvejl 

235 

Model IV64K 


Silver Reed EXP500 D.W. 

430 

Primary Hard Disk Ml2! 

2689 

2 Disk & RS232 

1699 

Silver Reed EXP550 D.W* 

666 

Primary Hard Disk Mill f 

1799 

Color Computer II i6K 

185 

Daisy Wheeill 

1745 

ETC. 


wM6Kext. basic 

245 

DWP210 

629 

CCR-81 recorder 

52 

W/64K ext. basic 

305 

DWP410 

1159 

C.C. Joysticks (pair] 

22 

Pocket Computer 2 

165 

CGP115 

159 

16K Ram Chips 

25 

Model 16B1Dr256K 

4249 

DMP100 

315 

64K Ram Chips 

75 

MQdeM6B 2Dr256K 

4915 

DMP120 

395 

8K Par/Par Microfaser 

135 

Model IDO BK 

679 

DMP200 

520 

Parallel printer cables are 


Model too 24K 

835 

DMP400 

1010 

available for most computers. 


MODEMS 


DMP500 

1219 

SOFTWARE 


Lynx Ml/Mlll 

235 

DMP2100 

1745 

CoCo FHL Flex D.O.S. 

69.95 

Hayes Smartmodem 11 

235 

Gemini 10X 

315 

R.S. Software 10% off list. 


Hayes Smortmodem 1200 

565 

Gemini 16 

425 

Send for listing of 


Novation Smartcat 1200 

459 

CITOH ProwrIter 

375 

brand name software. 


Novation J-Cat 

125 

CITOH ProwrIter II 

649 



R.$.AC*3 

129 

Okidata 

CALL 



R.S. Modem 1 

89 

Epson 

CALL 




TOLL PREE 



We have the lowest possible 
Fully Warranteed Prices AND 
a full complement of Radio Shack 
Software. 


Prices 5Lib}ect to change without notice. 
Not responsible for typographical errors. 
T1ZS*80 Iso registered trademark of Tondy Carp. 



comp uter 

P.O. Box 1094 ^jl 
480 King Street " 

litfieton, MA 01460 ■ 'o; 

617-486-3193 "•* cotolos 

SINCE 1973 — 
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Figure 5 continued: 



(5e) 




80 October 19i3 © BYTE Publications Inc, 


Figure continued on page 82 
































































































































































































Why pay more for a 1200 baud, auto-dial, 
212A Modem for your IBM PC? 


lip the pages. You see PC modem cards with 
ewer features advertised for as much as S599, 
Jp until now that's how much it cost to make a 
lodem capable of transmitting at 120 charac- 
ars per second 200 baud). Jt doesn't take a 
omputer to figure out the savings in phone line 
harges when you communicate four times 
aster than the 30 character per second modems 
300 baud). Now you can have the solution to 
our communication needs at an unheard of 
rice. 

NOW COME THE SMART GUYS 

ou can imagine how precise the components 
ad to be to convert tones over a phone line into 
haracters. Precision equates to cost. With the 
dvent of the mass market in personal computers 
le economics of scale drove the costs of 
lanufacture down but did not effect the pre- 
ision required. The technology used is called 
analog filtering". It is the process of sending 
nodulating}and receiving (demodulating) tones 
nth perfect pitch. A lot of adjusting, noise 
uppression, and a little magic is required. Real 
xpensive. Some use lots of chips and filters 
cnown as discrete components). The latest 
age is LSI (Large Scale Integration) technology. 
Vhich is the same old analog stuff condensed 
nto fewer chips. 

A NEW IDEA 

took a different approach. With the Qubie' 
C modem card you can say goodbye to the 
jMow who delivers your ice because refriger- 
tion has been invented. Through the use of 
)ur microprocessors (see picture) the tones are 
hopped up digitallv and measured millions of 
mes per second, eliminating the need for 
naiog circuitry. Two microprocessors do the 
modulating, two the demodulating. The chips 
re programmed to emulate the 103 (30 charac- 
jrs per second) or 212 (210 characters per 
acond} standards and determine the correct 
Deed automatically. It's a proven technology 
lat provides outstanding performance. Best of 
(L It's inexpensive and reliable. 

NO CORNERS CUT 

Jb included every feature you would want in a 
modem card. It plugs into your IBM PC or XT and 
ccupies a ny one slot si nee it is just 6/10 of an 
mch thick. The card comes with an asynchronous 
brt which can be used for a printer when you 
re not using your modem {COM1 or COM2) 
's FCC registered for direct connection to your 
modular phone jack with the cable which is 
mclyded. There is a separate modular jack for 


your telephone or you can listen through the 
boards' speaker. It operates in full or half duplex 
mode on Rotary dial lines (pulse dialing) or on 
tone lines (DTMF), or a combination of both. It 
will work in originate or auto-answer modes, A 
separate microprocessotp a Z8, controls all the 
functions. 



LET'S TALK SOFTWARE 

The Qubie' PC modem is 100% compatible with 
the Hayes software commands so you can use 
any of the popular communications packages 
like CrossTalkp Transend, PC-Talk III, etc. Of 
course we include our Qubie'Comm software 
package. We think it is as comprehensive a 
program as you will need. It stores phone 
numbers, log-on information, handles setting 
the modems characteristics, saves to disk fles, 
transmits from disk files, and even allows you to 
transmit a disk file with error checking using 
Che XMODEM protocol. You can even set up 
your modem for auto answer mode so your 
computer can be accessed remotely. 

WHY BUY FROM US 

Because besides having the most advanced 
product on the market, we stand behind it and 
you. If at any lime during the one year warranty 
period your modem should require service, we 
will fix or replace it within 48 hours. Notice also 
there are no hidden charges in our price. 
Nothing extra for credit cards or COD charges. 
We even pay UPS to deliver to you. If you stilI are 


not convinced, and are ready to buy another 
brand of modem, ask them if their product can 
take our acid test. 

THE ACID TEST 

Qubie'gives you a 30 day satisfaction guarantee 
on your modem. If you are not completely 
satisfied we will refund the entire amount of 
your purchase including the postage to return 
it. If you can, get any of our competitors to give 
you the same guarantee. Buy any modem you 
like and return the one you don't like. We know 
which one you will keep. 

WHY PAY MORE? 

We don't have a clue. It's all here. A high 
quality, full featured, communications package 
at a price that used to be reserved for 300 baud 
modems. But if you decide to spend an extra 
$200 or $300, we would sure like to hear why. 
We have spent lots of time thinking about it, and 
frankly, we just can't come up with a reason. 


TO ORDER BY MAIL SEND 
—Your name and shipping address 
"Daytime phone number 
—California residents add 6% sales tax 
—Company check or credit card number 
With expiration date. (Personal checks 
take 15 days to clear) 



| rrast«l ctivge- 


TO ORDER BY PHONE; 

Call (805) 482-9029 

PRICE: 

$299 Incl udes: 212A compatible 300/1200 
Baud Direct-Connect modem, Qubie'Comm 
Software, cable to connect to modular phone 
jack, installation instructions and manual. 1 
year limited warranty^ 

Cable for Serial port to printer ***,,, $25 
SHIPMENT 

We pay UPS surface charges. UPS 2 day air 
service add $5 extra. Credit card or bank 
check orders shipped next day, 

_ Circle 389 on inquiry card. 

QUBIE 

DISTRIBUTING 

4809 CaNe Afro 
CamarUlo, CA 93010 

























Figure 5 continued: 



Text continued from page 76: 

will be completely white. These 
situations may be remedied by in¬ 
creasing or decreasing the exposure 
time or changing the lens aperture. 
You may need to focus^ also. Even¬ 
tually a clear picture will appear on 
the video screen when the lens is 
properly adjusted. 

The gray-scale portion of the pro¬ 
gram demonstrates what can be done 
with just a little bit of software en¬ 
hancement, permitting you to create 
images with 14 intermediate levels of 
brightness (plus extreme dark and 
bright) and display them on the 
Apple's hi-res screen. The image of 
an automobile shown in photo 1 is an 
example. 

The technique used to display the 
gray-scale pictures on the Apple II 
Plus and He computers is known as 


ordered ditherings in which half-tone 
values are constructed from multiple 
binary black or white images. The 
process requires the Micro D-Cam 



Photo 1: The Micro D-Oim wus aimed 
at a cur parked outside. The dithered 
digital grayscale image shown here is 
displayed by an Apple II Plus. 


system to take 15 exposures of the 
same subject, each lasting a little 
longer than the previous one. (This 
normally takes only several seconds.) 
After each exposure is taken, every 
pixel in it is checked. If the pixel is 
on (showing a 1 value corresponding 
to brightness above that exposure's 
threshold), a counter location corre¬ 
sponding to that pixel is incre¬ 
mented. At the end of 15 passes, this 
process yields a table of values, each 
value describing the relative intensi¬ 
ty of its corresponding pixel. For ex¬ 
ample, if a pixel's final value is 15, 
that pixel should be displayed max¬ 
imally bright; if a pixel's value is 8, the 
pixel deserves a shade of gray half¬ 
way between the black and white 
extremes. 

Once the pixel-intensity table has 
been constructed, a 4 by 4 dither 


82 October 1983 © BYTE Publications Inc, 



























































































































More micro software is written fix Hayes than for any other modems! 


Because Hayes, the telecomput¬ 
ing leader, continues to lead the 
wayl With popular-selling modems 
that make telecomputing a breeze 
for beginners or professionals. And 
with sophisticated engineering that 
appeals to software developers. 

Send for our free Commun/cafions 
Software Directory. It lists more than 


a hundred software programs written 
for Hayes modems by independent 
programmers. For diverse communi¬ 
cation functions, from the practical 
to the fun. But all maximizing the 
advanced telecomputing capabilities 
of Hayes modems. 

whether you’re collaborating on 
competitive strategies with offices 


in the field. Doing yourgift shopping 
via computer Or collecting and aruJyz- 
ing commodity or stock information. 
Let Hayes provide the superior com¬ 
munications link! 

Mail the coupon today for your 
free copy of the Hayes Communica¬ 
tions Directory. (Or pick one up at 
your local computer store.) 


Circle Z05 on inquiry card. 


'gsss*' 


Provides a comprehensive 
portfolio matragement 
system for active trader, 
money manager or 
investor 

Protects sensitive 
information sent over 
telephone lines so that 
no unauthorized person 
can decode files. 

Permits use of normal 
telephone lines for 
accessing international 
Tfelejt network. 


Aviation software 
simplifies planning 
and increases safety 

Automatically logs-on 
to networks, answers 
phone, saves incoming 
data, and allows it to be 
stored on disk, edited, 
and printed. 

Transfers files between 
various micros, minis or 
mainframes. 

Automatically answers 
phone in your name^ 
receives, delivers 
messages. 


NOTE: More and more 
software is being written 
for H^es modems every- 
day Please let us know if 
you would like to have 
yourprogram included in 
our neitt software directory. 


Mail lb: Hayes Microcomputer Products. Inc. 
Attention: Marketing Services. 59Z3 Peachtree 
Industrial Blvd,. Norcross. Georgia 30092, 

Name--—^ 


Allows users to play 
backgammon with 
players at distant 
locations. 


City __State__Zip_ 

Please send additional information on: 

□ Smartmodem 300* ** 

□ Smartmodem 1200* ** 

□ Smartmodem 1200B* 

(plug-in board for IBM PC) 

n Micromodem He* (for Apple computers) 

(Jj Hayes " 

*FCC approved In U.S.A, 

* *DOC approved in Canada. 

©19S3 Hayes Microcompuler Products. Inc. 
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Consulting Editor 
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lini 


(2a) 


{2b) 


Photo 2: A comer of the author's business 
card (2a) mas easily reproduced by the 
Micro D’Cam Qb) because the printing 
represents only two levels of brightness. 
One potential use of the image camera is 
in optical character recognition. 


matrix is used to assign a display 
value (an array of binary pixels) to 
each screen position. In this software, 
the matrix is as follows: 

0 8 2 10 

12 4 14 6 

3 11 1 9 

15 7 13 5 

Then, one pixel at a time, the 
values in the table of final image 
magnitudes are compared to the 
array-element values in the matrix. If 
the image value for the pixel is 


Steven A. ( 

Consulting Edi) 


greater than the element's value, that 
array element is turned on. If the in^ 
tensity value is 0, none of the matrix 
elements are displayed bright; if the 
value is 8, elements 0 through 8 are 
displayed bright; and if the value is 
15, all the elements become bright. In 
this manner, 15 levels of luminance 
may be represented but at a certain 
loss of spatial definition. The process 
is repeated across the entire screen 
until each screen position has a value 
assigned to it. 

It would definitely be possible to 
use different-size dithering matrices. 


with certain trade-offs. For example, 
a 2 by 2 matrix would yield only 5 
levels of gray but would have much 
finer spatial definition, while an 8 by 
8 matrix would yield 64 levels of gray 
but with much loss of spacial defini¬ 
tion. 

The GREY16 program overcomes 
many of the limitations associated 
with binary optical sensors. While 
black print on white paper (like my 
business card, shown in photo 2) is 
easily viewed by the Micro D-Cam 
with no enhancement, we don't live 
in a pure-black-and-white world, and 
three-dimensional objects need 
shading to be recognized on a two- 
dimensional video display. 

This is most easily demonstrated 
with a series of photos of a pair of 
dice. Photo 3a shows the color and 
lighting conditions of our sample ob¬ 
ject. If we use the Micro D-Cam with¬ 
out gray scale, we obtain the binary 
picture in photo 3b, (This slightly 
vague yet quite representative picture 
of the dice would probably be usable 
in robotics or some recognition 
applications.) 

For a more representative picture, 
we can invoke the G command in the 
GREY16 program to produce photo 
3c. There is now no question of what 
the subject is or what value is shown 
on the dice. If the image were repro¬ 
duced on a computer capable of dis¬ 
playing half-tones, it would look 
much more like photo 3 a than this 
dithered Apple II Plus display. 



Photo 3z A pair of dice (3a) was scanned by the Micro D-Cam. When only txw levels of luminance are recorded and sent to the com¬ 
puter's display, the result is the output shown in photo 3b. When multiple grayscale exposures and ordered dithering are invoked, 
the more easily recognizable output of photo 3c appears. 
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AVCRQAMTE 


Pick up a 
little of the best. 


Pick up the MICRO MATE Computer 
Paperyou need! Quality Paper., .pack¬ 
aged in a make-sense, easy to handle 
quantity.. .at an affordable price! 

MICRO MATE continuous computer 
papers fit printers of all popular 
word processors, desktop, per¬ 
sonal and small business 
computers. 

Available from independent 
forms distributors, computer 
manufacturers, computer 
supplies catalogues, 
office supply and computer 
stores and other retail outlets 
in your area, 




















ERG/68000 

MINI-SYSTEMS 

□ Full IEEE 686/8100 comfMtlblllty 

HARDWARE OPTIONS 

□ 8MHz. 10MHz or 12MHz 6B000 
CPU 

□ Momory Management 

□ Multiple Port Intelligent I/O 

□ 64K or 128K STATIC RAM 
(70 naec) 

□ 256K/512K or 1MB Dynamic 
RAM, with full parity (150 nsec) 

□ 5V4” - 8» DID, D/S floppy disk 
drives 

□ 5MB-40MB hard disk drives 

□ Full DMA Disk Interface 

□ SMD Disk Interface 

□ V*" tape streamer 

□ 10 to 20 slot backplane 

□ 20 or 30A amp power supply 

□ Desk top or Rack mount 

cabinets 

SOFTWARE OPTIONS 

□ eSKFORTH^ systems language 
with MACRO assembler and 
META ocMnpller, Multi-user, 
Multi-Tasking 

□ Fast Floating Point package 

□ Motorola’s MACSBUG 

□ IDRIS^ Operating System with 
C, PASCAL, FORTRAN 77, 
eaK-BASic , CIS coboi \ 
RDBMS 

□ UNIX^ Sya III C, eta 

□ CP/M-SBK^ 0/S with C, 
Assembler, 6BK-BASIO, 
68KFORTH\ Z80 EMULATOR , 
APL 

□ VED68K^ Screen Editor 

Trademark TRG, Inc. 

^BELL LABS ^Digital Research 

^Mlcro Focus ^Whitesmiths 

30 day delivery 
with valid Purchase Order 

OEM prices available 

For CPU, Integrated Card Sets 
or Systems. 



Empirical Research Group, Inc. 
PmO. Box 1176 
Milton, WA 98354 
206-631-4855 


Closing Observations 

Two articles have not been enough 
to describe all the capabilities of the 
Micro D-Cam. If I had more time, Td 
try some experiments using different 
lenses and filters. Theoretically, if 
three exposures were taken through 
red, green, and blue filters, we 
should be able to create a color 
image. 

One interesting fact I did observe 
is that the IS32, like most silicon- 
based image sensors, is infrared-sen¬ 
sitive. My test was somewhat un¬ 
scientific, and I have no precise data 
on the Optic RAM's spectral sen¬ 
sitivity. I merely lighted the subject 
with some irrfrared light-emitting 
diodes, but it was clearly seen by the 
Micro D-Cam even in visible-light 
darkness. 

This mild success leads me to con¬ 
sider related experiments. Don't 
count on it, but in a few months you 
just might be reading about some 
sort of character-recognition wand 
I've built using an Optic RAM. In the 
meantime, if you find any other 
dynamic RAM chips that are suitable 
in this application or wish to show 
me a character-recognition program 
of your own, please write and let me 
know. 

Next Month: 

Communicating with their fellow 
humans can he a problem for people who 
cannot speak. Well look at a way digital 
electronics can be harnessed to remedy 
this difficultyM 

Editor's Note: Fora of a similar assem¬ 
bled product page 316. 
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The following items are available from 

The Micwmint Inc, 

561 Willow Ave. 
adarhiiTSt MY 13596 

(8001 645-3479 pr orders 
f5I6J 3^^-6793 pr inprmation 

I Complete Micro D~Cam unii inchiding in- 
terfuce card, erlfosib/t cable, IS32 Optic 
RAM, kns, remote housing, operators 
imjiual and utilihf software. Specify Ap¬ 
ple U (II Plus or lie) or IBM Fersortal 


Computen 

Assembled and tested . . $295 

2, Same as item 3 except in kit form. Specify 

Apple U or IBM PC. 

Complete kit .. $260 

3, IC32 Optic RAM so/rf separately 

Each... .. $42 


4. Serial-interpce (RS-232C) Micro D-Gum for 
general use. Softumre listings for several dif¬ 
ferent computers to be available soon. 

Call for price and delivery. 

Please add $4 shipping and insumnce in con¬ 
tinental United States, $20 overseas. New Yar^r 
residents, please include 7 percent sales tax. 


Editor's Note: Steve often refers to previous Cir- 
cuit Cellar articles as reference material for each 
month's, current article. Many of tliese past articles 
are amilable in reprint books from BYTE Books, 
McGraw-Hill Book Company, FOB 400, 
town, N] 08250. 

Ciancia's Qimit Cellar, Vblume 1 aTtJers articles 
that a^^red in BYTE from September 3977 through 
November 1978, Ciarcia's Circuit CeDar, VDlume 
11 contains articles from December 1978 through 
!une 1980. Garcia's Circuit Cellar, Volume 111 
contains articles from july 19S0 through December 
19SL 


Special thanks to Carl Baker and fim Herrud of 
Micron Technology Inc. for their contributions to 
this project. 


To receive a complete list of Crarcia's 
Circuit Cellar project kits available, 
circle 100 on the reader service inquiry 
card at the back of the magazine. 


Steve Ckrda (FOB 582, Glastonbury, CT 06033} 
is an electronics engineer and computer consultant 
with experience in process control, digital design, 
nuclear instrumentation, product development, and 
marketing. In addition to writing for BYTE, he has 
published several books. 
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SAGE^” TECHNrCAL BRIEFtNG 


f. 


DISK INTERFACtNG SAGE MfCROS < 


The Faster The Computer, 
The Faster The Floppy. 


Floppies Think They 're Winchesters. 

People get awfully impatient with 
slow drives. But the awful truth is. 
most micros are slower than the 
slowest drives. 

When a processor es unabie to keep 
up with a drive. It simply slams the 
door shut after reading only part of a 
track. The diskette continues speeding 
along under the head, but no data is 
being transferred. After a sector of 
dead time, the read resumes again 
where it left off. 

Not so in a Sage™ miao. 

It can read an entire track 
In one revoludon, 
step CO the next 
cylinder and read 
another entire track 
during the second 
revolution. Time 
wasting with interleaving 
and skewing never occur 

The lightning fast disk Interfacing 
and 68000 processor actually let the 
floppy drives on a Sage micro meet the 
theoretical transfer rate for standard 
514 inch floppy disk drives. 

How fast IS that? Fast enough 
to load a 20K program in about a 
second. 


Our Winchesters Think Big. 

There Is only so much area on a 5 /4 
inch hard disk. So how come we can 
give you an extra ISMybytes on a 
lOMybyte Winchester? 

Remember, rt's the computer, not 
the drive, that makes the difference. 

The Sage IV micro features full track 
buffering instead of one or two sector 
buffering, This means that the disk 
area that usually must be reserved for 



Chester capadiy up to 200 megabytes, 
think Sage micros. 

Call today for full details and the 
name of your nearest dealer. 

Sage Computer Technology Corpo¬ 
rate Office. 4905 Energy Way Reno. 
Nevada 89502. Phone (702) 322-6868. 
TWX: 9ia395“6073/SAGE RNO 

Eastern United States 
Sage Computer Technology 
15 New England Executive Park 
Suite 120, Burlington. MA 01803 
(617) 229-6S6S 

(n UK 

TDI LTD. 29 Alma Vale Road, 

Clifton, Bristol SS8-2HL 
Tel: (0272) 742796 
Tx: 444 653 Advice G 


header information, 
synchronizing gaps and trailer gaps 
can now be used for storage. 

Be A Sage Thinker. 

No other computer gives you so 
much disk performance and capacity 
for so little. 

So whether you'd be satisfied with 
one or two floppies that think they're 
Winchesters, or if you need big Wln- 


In Germany 
MIV Computer. GmbH, 
Hallwanger Str. 59.8210 Prien 
Tel: CM35I/3074 Tx: 525 400 mmco-d 

© 1983 Sage Computer Technology alf rights 
reserved Sage & Sage IV are trademarks of 
Sage Computer Technology 

ITM 


The computer you don't wait fori 

Circle 409 on Inquiry card. 




1 1^1 




















Circle 543 on Inquiry card. 


Circle 542 on Inquiry card 



• Disc Drivers 

• Printers 

• Switching Power Supply 

• Monitors 

• Personal Computers 


SUPERC(o)M. 

SUPERTRON ELECTRIC CO., LTD. 

P.O. Box 55—1326, Taipei, Taiwan, R.O.C. 

Telex: 24317 SUPEROHM Tel: <02) 713-3492 


SPECIALIZING IN DISK DRIVER 


Specifications: 

•Capacity: 163K BytesiSi* 

*48TPi stepping mechanism, 40 tracks to be used for 
recording. 

•Average rotational latency: lOOmilh'seconds. 

*Track to track access time: 20 milliseconds. 

•Data transportation speed; 250K bits/sec, 

*Mean time between failure, over 8,000 hours, 

•Disk rotation speed: 300 RPM. 

•Dimertsions: 150(W)x5T {H)x233{L), 

•Net weight: Less then 1.9kg, 



FIDELITY DEVELOPMENT CORP., LTD, 

Box 1625 Taipei, Taiwan, R.O.C, 

Telex: 21776 FiDCO 


APPLE 4= 

EXPANSION CARDS 

ISK RAM 

128K RAM 

80 Column Card 

Z~80 Card 

RS-232 Card 

RS^23aC Card 

IEEE-48B Card 

Disk Control Card 

Parallel Interface Card 

Graphic Card i6K 

Grappler Card-f 16K Buffer 

Grappler+Printer interface Card 

Super Serial Card 

Super Copy Card-64K 

Clock Card 

Music Synthesizer Card 

W/2 external Speakers 

6809 Card 

Forth-79 Card 

A-D/D-A Card 

A/D Conversion Card 

-16 channels 

D/A Card -4 channels 

6522 VIA Card 

Com rn uni cations Card 


$ 41.00 
5315.00 
1130.00 
$115.00 
$ 75.00 
$ 82.00 
$149.00 
I 68.00 
S 61.00 
I 99.00 
$129.00 
$ 99,00 
$129.00 
$ 101-00 
$ 85.00 
$175.00 

$315.00 
$ 75,00 
$199.00 
$ 99.00 

$123.00 
$ 75,00 
$ 98.00 



SYSTEM SPECIALS 

64K Apple* Compatible. Disk Driver 
Disk Control and 80 Column Card 
12"' Green Monitor 
^ $999 .X 


64K-AppJe* Compatible. Expandable to 192K 
32K Rom, Advanced 78 Function Keyboard, 
W/Disk Driver. Controller and 80 Column Card. 
12'' Green Monitor 

Z. $1180 ^ 



CIRCUITS & SYSTEMS CORP. 

2210 Wishire, Blvd., Suite 577 
Santa Monica, CA90403, USA. 
(213) 933-7183 


All ptlc«t Aubi«cl Id chkAfi Mithoiil natlc« and ■valldblllty 
dnshinr'ii chfrcfe/MO/Bdinl aiiew time for compeny or 

partonel cheeki In eleei'. VIS R-CARD/COD -l*-3K CA Reih 
ReftldenlK ADD Tex. 

Plui 2U for UPS ■urtece fd Vft Uir Slue Leble- 
Qwereiee will be rtiuined. 

• JhPPLE IS THE REGISTERED TRAOEHAHK OF APPI-E COMPU¬ 
TER. INC. 


ACCESSORIES 


KEYBOARD 

(l)Apple* Compatible $ 83.00 

C2)W/26 User Definable Keys $147.00 

POWER SUPPLY 


Heavy Duty Switching Power $ 86.00 
Supply 

+ 5V 5A +12V 2 A 

-5V 0.5A -12V 0.5 A 
Fan W/Surge Control $ 42.00 

Powerstrip VV/S Control $ 23.00 

JOYSTICK 

CDDeluxe Model $ 39,00 

C2)Basic Model $ 14.00 

DISK DRIVER 

Shugart SA-390 $230.00 

MODEM 

AJI Modam-300 Baud 
Acoustic Moden $173-00 

Auto Answer $169,00 

Auto Answer-6 Slot $360.00 

Auto Answerl2 Slot $473-00 

Additional Slots $100,00 

TELEPHONE 

W/10 m. Memory $ 35.00 

Cordless $ 85.00 


Discounts on Volume Purchases 
Further Itenns Available 
on Request 
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For 3 smsii business s^rem tbsts beenbudgei priced mere's no bemr buy today Wan We mc-50Q 
from Mmecb. 


it's got We same sparkiing perform^ce features as other popuiar micros int^Odipg^igiA'processor 
CP/M2.2 operating system, and a full compiiment of business software inciuding a wordprocess^ 
ing package, m electronic spreadsheet, a sorting utility, a mass mailing system and a data base system. 
This package is especially designed for We MiC-50Q by the Structured Systems Group, one of We top 
software houses In the ui 


MULTITECH 

ELECTRONICS 

W5, W, Et Camifto flea/, 
Sunnyvaie, CA. 94087, USA. 
TEL: (800} S38-i542, 
in Canfomia (408) 773-8400 

Outside North America plaase 


Beyond Wat the mc-SOQ is definitely not ordinaire. Dual floppy disk drives packing BOOK bytes of 
low profile storage give you the on-itne power you need. For larger storage reQuirements, the 50£? 
also comes wiW 2 meg^ytes of storage for only a moderatBiy higher price, miike compar^iy priced 
micros, we m-SOO aiso features wide expandaPitity via m RS2S2C ports and a param pfmWr port. 


The corker Wough is price: the Mic-W comes wiW We pricetag of an unbMv^VW%lnclusive 
of We powerful budne^ software pardtage. 

Of course, dealers and OEMs can expect discount when you buy them hy We case. For full details 
on We powerful Ml&SOO, write Mutmech Electronics, 195 El Camino Re^, Sunnyvale, CA 34087. Or phone 
18001 538-1542; in Caiifomia mi 7733400. 


contBct: 

Muliltech Industrial Carp. 

3tS, Fu Hsing N. Road, 
Taipei f04, Taiwan, R.O.C. 
TEL: (02) 713-4022 (20 tinea) 
TLX: 23756 MULTifC 
19162 MULTtIC 


Circle 320 on inquiry card. 


-IhB 5939 Olid# l£ fotf a minimum iji tO aets and m inclualve pf iha 4 cjriW 9 ir@ p«cka^ie SfrecKiealtans 10 ^Pianae Z-BO is a fegisisred IridSrtarN ol Zilng, Inc GPi'M' is s '«S'i6l,Bifid IradnmafK ol Dighal RespJJfth Inc 
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Accurate and stable performance, elegant 
appearance end durable mechanism, easy 
operation on a desk or in hand, and long life 
variable resistor control are some 
of the leudable aualities of our 
unique products. 


PUase free io contact us aU 


ANKO ELECTRONIC CO,, LTD. 

No, 180 Fuho Rd., Yungho CitVi Taipei County, Taiwan, R.OX. 
Cable: "ANKOELECO" Taipei Telex: 31375 ANKO 
Tel: (025 924-6397, 924-5443 

In Western North America, Contact the exclusive dealer: 


PRIDE COMPUTER PRODUCTS, INC. 

319E. 2nd Ave, Vancouver BC. V5T 1 B9, Canada 
Teir (604) 8794^79 Telex :^^247 
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Uircie un inquiry i 

You need... 

DATATREE ET-2000 SMART TERMINAL 

not onJy because it has 9 additional functions as 


ET-200Q 




TELEVIDEO 950 


ESC 13 

ESC ^ 

ESCfDEL 

ESCm 

ESCn 

ESC01 

ESC02 

ESCp 

ESC- 


FUNCTION 

CLEAR LINELOOK 
SET PAGE MODE RECEIVE 
CLEAR USER LINE 
SEND FIELD 
REVERSE FIELD TAB 
CONTINUOUS BELL ON 
CONTINUOUS BELL OFF 
READ CURSOR CHARACTER 
CLEAR PAGE MODE RECEIVE 

. .. but also it provide more excellent features that will make 
you leader in terminal market. Unit in P.C. model also avajlabla. 
Contact us today for more informations. 


OEM terms 
availabli on request 



_ G. C. IVI, 

[DATOTBEE imOUSTRIIAL. CO.* L-TD. 


P.O. Box 53—692, Taipei, Taiwan, R.O-C- 
Telex: 27014 GGMCO Cable: "GGMCO" Taipei 
Tel: (025 700-2515/6, 703-2171 (10 Lines! 


The Vanguard Of Things To Come... 



Disk Drives 

*Lovu Profile, Light Weight 
* High-precision head positioning mechanism 
LDD'103SSA Apple II Compatible 
LDD'103SOS IBM Compatible 


Eject mechanism for easy removal of discs 
Less heat, generation and minimum noise. 
Direct drive 
Track to track 6 msec. 


Mechanical Dimensions. 

Height: 41.3mm (1.62inJ 
Width: 146.1 mm (5.75in.5 
Depth: 215 mm (8,46 in.5 
Weight: t.4 Kg (3,08LBs5 Nominal 


Video Controllers *For home video entertaim 
ment systems ‘Digital logic circuit push-button 
controls *5 RF input signals and Impulse signal 
switching to any of 3 devices allows different 
combinations of input/output ‘Contains a 
small internal amplifier which strengthens weak 
signals and minimizes TV picture noise 
‘Operates from 120 V AC 60 Hz line * Sizes i 
190(Ux26 0 (WJx6 2{H)mm 




We also have switch boxes and video to VHF/UHF madulators. 

LUNG HWA ELECTRONICS CO., LTD. LDD-103SSA 

Office & Fty: 5/F,, No. 33, Pao Hsing Rd., Hsin Tien City, Taipei Hsien, Taiwan, R.O.C. 

Cable: 'IFTLUNGHWA^'Taipei Telex: 31143 LUNG HWA Tel: (021 914-5660 (5 Lines) 

USA OFFICE: DISTAR INC. 

2819 Glauser Dr, San Jose, CA 95133 Tel: (408) 926-1875 Circle 535 on inquiry card 


Apple I Ms a registered trademark of . 
Apple Computer Inc, 

IBM. PC is registered trademark of IE 
Corp, 



LDD-1D3E5A 

LDD 103SDS 

CAPACITY 

SINGLE DENSITY 

DOUBLE DENSITY 

Unlnfmalled 



Per 0wlci 

12S Xbyiej 

2SC Kbytei 

Per Track. 

3.1 Kbyiw 

6.2 Kbytes 

ForrrvftTtGd. 

(16 Rocords/Track Ji I 

1 


Per Oilk 1 

1 SI.SKbvtBt 

163-8 Kbytes 

Pur Track: 

KbylM 

4 1 Kbyxsi 

Per Sector: | 

1 128 Kbytes 

256 Kbyl ai 

Secior/Tnjck ] 

i te 

L 's 






























system 
manuals 

is and accessories 
a vufde range of 


ribntor ]l«t 

I 

Biikfl Labs, INC. 

122 

louit. GA 30701 
404-629-1521 

ImJcal Laboratoiy 
■A, INC, 

J Box 210609 
■ston, TX7721& 

1 : 713-465-9793 


Canada 

Future Electronics INC. 


$1VA0 INC 

P.O- Box 16664, 
Jackson, MS39206 
TEL: 501-35 5-3110 


L.A.B, Cnrporatio 

4416 River Road 
Alton, MN 55001 
TEL: 612^36-1169 


Elronics 

3928 14ath 
Redmond WA 90052 
206-881-0057 

DIGIAC CORP. 

175 Engineers Road, 
Smiihtown, N.Y. 11707 
TEL: f516J 273-8600 


Montreal 

237 Hy'mus Boulevard 
Pointe Claire, Qnebec 
H9R 5C7 

TEL: [514) 694-7710 
OTTAWA 
Boxier Centre 
1050 Box ter Road, 
Ottawa. Ontario K2C 
3P2 


TORONTO 

4000 Dufferin Street 
Downsview, Ontario 
M3H 5S0 

CALGARY 

5009 Macleod Trail 
South Unit 109 Calgary, 
Alberta T2H 0J9 


VancoBver 

3070 Kingsway 
Vancouver^ V5R 5)7 

Outside of North America mail to: 
Muitttecb Indnstria] Corporation 

977 Min Shen E, Road, 

105 Taipei, Taiwan, R.O,C. 

Tel: 02-769'1225 Tlx: 19162 MULTIIC 
23756 MULTIIC 


earn Camputing with the 
Ucro^Prafessor^IP for $199 


rhe Micro-Pro lessor (MPF-IP) is a 
pomplete hardware and software system 
; will expose you to the amazing 
vorld of microprocessors. 

^ comprehensive teaching manual gives 
I detailed schematics and extensive 
jexamples of program code. All of this 
nakes for a superb learning tool for 
Students, hobbyists and microprocessor 
enthusiasts alike. Also serves as an 
excellent teaching aid for instructors of 
^ectrical engineering and computer 
science. 


i^ith the Micro-Professor-IP you get: 
{•Z-BO processor chip 
I High quality 49-key keyboard 
I On board 4 K-byte RAM 
► On board 8 K-byte ROM including^ 
R Interactive Monitor 

• Line Assembler 

• Two Pass Assembler 

• Tekt Editor 

• Disassembler 

• Language options of BASIC and 
FORTH. 


YouTI also get a lot more including: 

• Built-in speaker 

• 20 digit alphanumerical green tube 
display. 

• 48 input/Output lines 

• Battery back-up circuits for RAM 

• Bus expandable Z-80* architecture 

• Three user^s manuals 

• Program storage/ reading cassette 
interface 

Options 

• Student Workbook($15) 

• Printer (199) 

• Speech Synthesizer Board l!S139) 

• Sound Generation Board ($99) 

• EPROM Programming Board ($169) 

• Input/Output and Memory Board ($139) 


'Z'SD is a tr>4pmDrk of Zilug Ihc. 


MPF-I Micro-Professor 

Z-80* CPU, 2K RAM expandable to 4K, 
2K RAM, sophisticated monitor 
expandable 8K, 6-digit LED display plus 
a built-in speaker, cassette interface, 
and sockets to accept optional 

CTC/PIO, BUS is 
extendable. As well 
as being an 
exciting learning 
the MPF-I is 
a great lowcost 
board for OEM's. 


Circle 321 on inquiry card. 


MULTITECH ELECTRONICS INC. 

195 WEST EL CAMtNO REAL SUNNYVALE, CA 

94087 U.S.A. TEL: 408-7738400 

TLX: 176004 MAC SUVL FAX: 408-7490032 
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An Unbeatabie Partner For 
Your Personal Computer 

OUR MODEL DG-5 5K" MINI FLOPPY IS IN MASS PRODUCTION 
FOR APPLE AND IBM PC 

8“ OSDD DRIVE -6809 CARD - AUTO RETURN JOYSTICK FOR 
APPLE II 

KEYBOARD - MODEM KIT-40 COLUMN DUAL COLOR DOT 
MATRIX PRINTER • 40/80 COLUMN FOUR COLOR PLOTTER 
PRINTER FOR APPLE II AND IBM PC. 

SPECIAL SOFTWARE FOR APPLE II 

STRUCTURED BASIC COMPILER 

APPLE II SIMULATED FUNCTION KEYS PROGRAM. 

MICRO PROCESSOR-BASED ENERGY REDUCTION 
CONTROLLER FOR AC MOTOR (CHINESE PATENT PENDING) 
MICRO PROCESSOR-BASED ELECTRONIC BRAKE CIRCUIT 
(CHINESE PT. NO. 17362) 

* Apple II is a registered trade-mark of Apple Computer, Inc. 

•IBM. PC is registered trade-mark of IBM Corp. 



FOR DETAILS OP ABOVE PRO(3UCTS AND OUR NEW 
MODEL PORTABLE COMPUTER DGI, IBM PC COMPATI¬ 
BLE COMPUTER DGI I, AND THE FIRST COMMERCIALI¬ 
ZED LOW COST HIGH PERFORMANCE MINI COMPUTER 
MODEL DGIII FROM TAIWAN, R.O.C. PLEASE CALL: 

OG CO. Dealer 8i Rep. Inquires Invited 

2nd FI., No. 117 Yen Chiou Yuen Rd., Sec 1,Taipei (115) 
Taiwan, R.O.C. TEL:(02) 765-0497 



New 

ENHAI 


roduct Enhanoes Your Apple II 


EMENT 8/16 

Make Your Apple II Really 
More Capable And Powerful 
*Bullt-ln; a power supply 
that solves the expansion 
and stablitty problem. 

BulIMn; prmter tnterfacei 
BulIMn: two floppy disc drives. 
*BuNMn: 5 expension slots. 
*Enhancemont 8 can run 
i/rn programs, 
ihancement 16 can run 
MS-DOS, CP/M^6 
and USCD P — system pro¬ 
grams. 


TERMINAL CARD 


.ire 


Make Your Apple II An 
Intelligent Terminal 
*Bau«rrate —50-19.2 K 
*Data bit — S, fi, 7. 8. 

* Parity check — non, even, 
Odd, mark, space 
♦Stop bit — 1, 1,5, 2, 

♦Up load & down load ^ 
fife transmission 


♦Block mode — Yes. 
♦Modem connection — 
OCE 

♦Language — BASIC 

language. 
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Recommended Retail Price USS149 
Agents & disbutors are most welcome. 


Use Our Musician Board And Become A Musical Genius! 

This state of the art, compact interface card allows the user to 
create, play and store music. Simple Insertion Into slot 2 on K 
Apple type computer is all that's required to convert a computer 
into a music machine. 

The GENIUS MUSICIAN BOARD comes in a complete self-contain¬ 
ed package with everything you need to hear and play computer¬ 
generated music. Along with the GENIUS MUSICIAN BOARD 
interface card, is included detailed instructions, keyboard coding 
labels, and two mini stereo speakers with audio cables. With an easy- 
to-obtain adaptor, you can also hook up a stereo amplifier with 
external speakers. 


The user not only can play the Apple n keyboard as an electronic 
piano but also can utilize simple keyboard commands to play pre¬ 
programmed music; create custom music programs; develop and 
compose new music compositions; add special sound effects (gun¬ 
shot, explosion, laser or rockets firing, PACMAN melody); or 
designate melody, tempo, chord, beat and rhythm (wait^ rumba, 
swing, tango, disco, blues, begulne, I at In, rock, new wave). The most 
wonderful performance of the O.IVI.S, Is only one 5-1 /4 " floppy 
disk may contain about one hundred popular songs with chord 
rhythm, also works In progress can even be saved on a disk for later 
completion. The combinations are limited only by the user's 
creative imagination. 


Add S 1.25 per order for shipping. We pay balance of UPS surface charges on all prepaid orders. © Copyright 1983 by IN NO i'A COMPUTER 
Prices listed are on cash discount basis Regular prices slightiy higher. Prices subiect to change CO.. LTD. All rights reserved, 

INNOVA COMPUTER INDUSTRY CO. LTD, u.s.a. office: sundelight int u inc. 

l^t^FI t ► P?0. BOX%^f ^MOr?TEBE^ CA. 9 064 0 

1st Fl.^ No. 1, Alley 2, L^ne 929, Mm Sheng E. Rd., Taipei, Taiwan, R.O.C. TEU; 21 3-7 28-60 23 TLX; 29 24 48 SUND UR 

Circle 545 on inquiry card. Apple II is a registered tradrmark of Apple Computer^ Inc. 




















MULTETECH GIVES YOUR 
APPLE A FACELIFT 

This array of high quality peripherals from 
Multitech not only adds to the aesthetic value of 
your personal, they also transform it into a more 
powerful, more productive pleasure or business 
machine. 


Tht ErgoViaion high resolution monitor packs 
powerfutly clear graphic capabilities into a till n' 
swivel housing I ha! will keep long hours at com¬ 
puting from turning into a pain in the neck. 
*Hlgh resolution 12" non-glare screen 
*P31 Green or C134 Amber phosphor 
•NTSC composite video input interface 
•Compallbte with most popular micros 
•Ergonomic design with lull lilt and swivei 
capabilities 

•Video bandwidlh of 14 

•Resolution of 1000 lines center^ minimum .ODO 
lines comer 

•Scanning frequency ot 15750Hz horizontally. 
55H2 vertically 


The Slimmer Is a hall-height 514'' thin I loppy 
disk drive that is compatible with some of I he 
most popular computers on the market today, in¬ 
cluding the Apple II. 

•Cost effective on line storage 

•143K byte storage 

•35 track compatible 

“Super slim profile 

“Fast positioning time 

•High reliability 

•Safe media protection 


The AccuFeel-keyboard offers you the com¬ 
fort, convenience, and productivity you just can't 
gel with original keyboards. 

•Models plug-compatible with Ihe Apple II and 
IBM PC 

•Positive taclile leedback 
•Low profile, sculptured arrd detachable keyboard 
•90 keys including numeric keypad and 16 user 
function keys 

•Ergonomically designed with DIN specification 
compliance 

•Auto-repeat on all keys 
*6 foot cable for portability 
^Hlgh cost effectiveness 
•Convenient key layout 


With Ihe SSB-Appie Speech Synthesis Board 
you loo can program your Apple ii to talk to you. 
•High performance Texas Instruments TMS5220 
speech synthesis chip 
*1,200 word English vocabulary 
•Apple II plug-compatible 
•On-board audio amplifier and speaker 
•Wide applicaiion range 


Ttie MlC-40 thermal^dot matrix printer offers 
hard copy a1 a very soft price, packing features 
such as: 

*40 Characfers/280 dots per line 
•120 CPS (150 to 180 LPM) 

*5x7 dot size alpha-numerical characters 
*7x8 dot size graphic characters 
•Full 96 ASCII character and 


50 graphic 
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MllTiTtCH INOUaTFSAt COflPOfiATION 
J75, FU HSfNG N. ROAD, 

TAfPEf J04. R. 0. C 

TFL (02)773^022 f20 Unes) 

TLX: 23756 MULTflC. 13162 MULTnC 


MULTITECH ELECmmiCS IHC. 

195. WEST EL CAMINO REAL 
SUNNYVALE. CA 94087, U S A. 
TEL 14081 773-8400 
TLX: 176004 MAC SUVL 
FAX: 408-7498032 


character display 
•Centronic parallel Interface 
•Optional RS232C and current loop serial 
interface 


IBM IS 9 iifglElerod oddemaHi cir IBM CorpecflliDn 
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BYTE West Coast 


Shaping 

Consumer Software 

Trip Hawkins of Electronic Arts explains his criteria for judging 
software and presents his view of the programmer as artist 

by Phil Lemmons and Barbara Robertson 


The Aesthetics of Software 

To judge computer software, we first 
need a basis for criticism, just as literature 
and other forms of creative endeawr have 
their own criteria for excellence. The most 
famous basis for judging drama, of course, 
is Aristotle's doctrine that tragedy must 
preserve the "three unities" of time, place, 
and action. But computer programs have 
an important characteristic that literature 
lacks: multiple branching. Computer pro¬ 
grams have hundreds and thousands of 
conditional steps, and a user can run a 
program many times without ever taking 
the same path twice. Furthermore, the 
computer has special characteristics as a 
medium. 

When William M, "Trip" Hawkins, 
president of Electronic Arts, talks of the 
need for home computer software to be 
"hot, simple, and deep" he is suggesting 
a set of criteria for judging software. In 
the interview that follows, he explains 
those three terms in a way that amounts 
to an essay about the aesthetics of home 
computer softmare~a basis for criticism 
of home entertainment and educatmml 
programs. Hawkins's views should 
prompt discussions among computer 
users about the nature of software, and 
in time those discussions may form the 
basis of an aesthetic to stand alongside 
those of literature and art. 

BYTE West Coast Bureau Chief Phil 
Lemmons and West Coast Technical 
Editor Barbara Robertson interviewed 
Hawkins at Electronic Arts' office in San 


Mateo, California, BYTE's cjuestions to 
Hawkins appear in boldface, and 
Hawkins's responses follow in lightface. 

What Software Should Be Like 
You have said that software must be 
'liiot, simple^ and deep" Did you 
borrow those terms from some latter- 
day Marshall McLuhan? 

No, I made them up. "Simple" came 
from Lisa. The first time I started talk¬ 
ing about computers as a medium 
was when I started talking to people 
about Lisa. At Apple we were trying 
to get people to understand why Lisa 
software was only possible with Lisa 
hardware. And the medium is the 
message. 

"Simple" just means I can mini¬ 
mize the amount of time it takes for 
somebody to get into the product. In 
that sense, "simple" can apply to any 
kind of application, whether it's a 
game, an educational product, some¬ 
thing to satisfy the intellectual 
curiosity of an adult, or something 
that pays your bills for you. 

When I worked at Apple, we had 
a struggle with Lisa in the early go¬ 
ing, The engineers wanted to know 
whether or not the person who 
would be operating the Lisa would 
be a naive or sophisticated user. We 
finally convinced them it really didn't 
matter whether it was a CEO or a 
secretary—everybody considers his 


or her own time precious and 
wouldn't want to spend any time 
learning to use the computer and 
software. 

And in the consumer market, lei¬ 
sure time is precious, too, whether 
it's Johnny's leisure time after school 
or a parent's on the weekend. No¬ 
body wants to spend time studying 
a manual to play a game. The idea of 
having to read a manual to play a 
game is pretty scary in itself. 

The "simple" part has to do with 
how the program is presented on the 
screen and what kind of controls you 
use to interact with it. For example. 
Mule is an economic simulation 
game, and there's a whole lot going 
on. There are a lot of financial trans¬ 
actions, but you never do anything 
except move your joystick and push 
the button. 

"Hot" has more to do with how 
you take advantage of what a specific 
computer can do. For example, the 
Atari offers much better sound than 
the Apple, so it's important for an 
Atari machine and an Atari owner to 
get a product that takes advantage of 
that, "Hot" means how well this 
product uses the heat that's in this 
medium, how well it takes advantage 
of the special things it can do. 

You're always trying to take advan¬ 
tage of the maximum rate at which 
somebody can absorb information. 
And getting the medium as hot as 
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possible makes it easy to do 
that. 

The computer really has four 
things going for it as a medium. 

Two are sound and video—you 
have to use sound and the 
screen to the fullest advantage. 

The third asset of computers is 
their interactiveness—the 
natural feedback loop. People 
get a lot just from the machine 
making a funny noise because 
of some action they've taken. 

The fourth asset is what I call 
"hidden machinery" the fact 
that the computer, because it's 
a data-processing machine, can 
take an enormous amount of 
information and keep track of 
it, providing a structure for it that is 
completely invisible to the consumer. 

The best example I can think of is 
Flight Simulator. All you can see on 
the screen is the view out the cock¬ 
pit and the controls spinning around, 
but there's all this scaffolding behind 
it that will sustain you in the air, and 
you don't have to deal with any of 
that. 

Flight Simulator creates a realistic 
experience. Realism usually is based 
on data, and the more data you have 
for a situation, the more realistic it is. 
But if that data is apparent to you as 
you use the program, then the com¬ 
plexity is going to be apparent to you. 
And that's the problem. Imagine 
what Flight Simulator would be like 
if I played it as a board game. It 
would be a disaster. Fd be constantly 
computing my velocity, my altitude, 
and all kinds of other things. 

The same thing goes for adventure 
games. Think of an experience like 
Dungeons and Dragons, where 
you're trying to create a very realistic 
adventure. There are all these charts 
and tables and complicated manuals, 
and you're trying to figure out how 
much weight each person's carrying 


and where he's holding different 
weapons, how much each one is paid 
for the weapons, what kind of 
damage the weapons do when they 
hit, what percentage of the time they 
hit, and what kind of monster they're 
attacking. You have to keep track of 
all this data. Computers are really 
good at keeping track of that, and 
they should be used to hide the 
machinery. 

Getting a program to be hot is a 
combination of taking advantage of 
all four of a computer's assets. I think 
you're failing to fulfill the promise of 
home computing if you're not push¬ 
ing those as far as you can with a par¬ 
ticular idea. Video games tend to be 
purely visually oriented; sound ef¬ 
fects haven't been that far advanced. 
With a really good video game you've 
got some interesting interaction, 
some interesting graphics, and some 
interesting sound, but you're not tak¬ 
ing advantage of the hidden 
machinery. 

That's partly why "deep" comes in. 
A lot of video games are simple and 
hot, but almost none of them are 
deep. A lot of that has to do with the 
fact that an arcade is a crazy" place 


with lots of noise and distrac¬ 
tion. You can't take time to 
think about what you're doing; 
you've just got to be reacting. 
And the experience has to be 
over and done with in 60 sec¬ 
onds. In the home you don't 
have that constraint, so you can 
do things differently and offer 
greater variety. 

I don't think anybody's going 
to have sustained interest in 
something that's not involving 
them at all mentally. A mind¬ 
less reaction is OK for a few 
minutes' relaxation, but it's cer¬ 
tainly not going to become a 
large portion of your leisure 
time over years. 

Parents don't particularly want to 
encourage that, anyway. What they 
really want is products that have 
depth . Again, if I can use Mule as an 
example, it's a very complicated eco¬ 
nomic simulation. But when you 
start playing, there's a beginner ver¬ 
sion, so some of the complexity is 
very deliberately stripped out of it, 
and you only have to learn how to 
move the joystick and press the but¬ 
ton. There are some very interesting 
music and graphics, and it's still more 
complicated than a typical video 
game. In other words, you have to 
learn how to do a few things and 
understand a few mechanisms on the 
screen. Once you get those down, 
you know how to play. 

But learning how to become a good 
player of the tournament game is 
tot^ly different—by the time you're 
playing for the fiftieth time, you're 
still learning things about it. And a 
lot of the basic rules of economics are 
cleverly concealed, so you learn 
things like the learning curve theory 
of production, economies of scale, 
basic supply and demand and bar¬ 
gaining, acquired resources and scar¬ 
city or controlling price through 
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market share^ and collusion. It's 
phenomenal how much is going on. 

Even so^ when you start out it can 
be very simple; in fact, you can do 
other things in the game to handicap 
people. If, for example, you have an 
adult playing with a lO-year-old for 
the first time, the child can be given 
a special character that has more 
points and has a longer turn, and the 
adult can be handicapped. The way 
you handicap adults is to make them 
humanoids, and since the game takes 
place on a foreign planet, you 
assume that its harsh climate affects 
the humans. 

Simple, Hot, and Deep 
in Other Software 
Do ideas like "simple" and "hot" 
apply to both educational and enter¬ 
tainment software? 

Yes. Anyone who tries to make a 
distinction between education and 
entertainment doesn't know the first 
thing about either. I see the meat of 
this market in products that combine 
entertainment and education and 
don't consciously try to separate the 
two. A part of our market is still pure 
fun, and another part is pure learn¬ 
ing, but I think the meat of the 
market is those two in combination. 

We see two other parts of the 
market as distinct. We call one "per¬ 
sonal development" just because 
that's a better way of describing the 
way an adult thinks about education. 
In more cases than not, you're in¬ 
dulging a particular intellectual 
curiosity about how computers wdrk, 
about music, art, chemistry, or any¬ 
thing you feel like learning about or 
tinkering around with. A computer 
is a very interactive playmate for do¬ 
ing that. 

The fourth market after entertain¬ 
ment, education, and personal devel¬ 
opment is home management. That 
divides into information manage¬ 
ment and financial management. In¬ 
formation management includes 
word processing, retrieving informa¬ 
tion from other computers, and so 
on. And then there's financial man¬ 
agement, which includes things like 
how to make financial planning deci¬ 
sions and how to figure out how to 
finance a new house or get your taxes 


paid. 

Do you see those things as straight¬ 
forward business-like applications 
or as games as well? 

I think there's a direction we can go 
there, but people still fundamental¬ 
ly want to get the job done. I think 
we can make the experience of get¬ 
ting the job done a lot more interest¬ 
ing. 

Sound effects for bouncing checks? 
I think there probably will be some 

We're trying to 
encourage people like 
Gahan Wilson to get 
involved with the 
computer because 
they're in the business 
of using an artistic 
medium to evoke an 
emotional response. 

playfulness for that sort of thing, but 
it had better not get in the way of ef¬ 
ficiency. Simple applies equally well 
across all those categories. Hot also 
applies equally well because you're 
trying to figure out how to take what 
a specific computer can do and make 
it as compelling as possible. Deep 
really has more to do with whether 
or not I find the bottom of the prod¬ 
uct quickly. Clearly, 1 don't want to 
find the bottom of it quickly; 1 want 
it to continue to be interesting, con¬ 
tinue to unfold. 

We understand some of your pro¬ 
grams are going to involve interest¬ 
ing collaborations. 

We're trying to get people like Gahan 
Wilson involved with the computer 
because they're in the business of us¬ 
ing an artistic medium to evoke an 
emotional response. Most people in 
computers haven't thought about the 
medium that way. We're really trying 
to encourage that. I think it's going 
to take a style of software develop¬ 
ment that's more accessible, where 
programming is no longer exclusive¬ 
ly the province of the people who 
know how to handcraft assembly 
code. People who know how to 
handcraft assembly code seldom are 
as aesthetically oriented as BUI Budge 
or as oriented toward emotion as a 


great film director. You're going to 
start to see more collaborative efforts. 

Rock, Flicks, 
and Object Code 

Every artist shapes a creation or per¬ 
formance around the capabilities of the 
equiptnent used. The musician must work 
with vocal cords or the harmonics of an 
instrument. The actor calls upon facial 
expression, body mauefnents, and the par* 
ticular characteristics of the film camera. 
The software programmer, too, must 
shape a program to existing technology. 
But the personal computer goes one step 
beyond by allowing interactiveness. A 
performance becomes an integration of the 
user, the programmer's software, and the 
hardware. Yet the programmer, unlike the 
perprmer, takes a back seat to the 
instrument—the computer—when it 
comes to recognition. With the exception 
of a few famed instruments such as the 
Stradivarius violin, praise for the equip¬ 
ment over the performer does not occur 
anywhere but in the software program¬ 
ming industry. 

SHU, the entertainment industry pro* 
vides parallels for the software industry. 
Both combine the skills of many people 
to produce a product—be it an album, a 
motion picture, or a program. Financial 
arra7igements, however, vary consider¬ 
ably. 

hi the popular music industry, the 
songwriter, the musician, and the pro¬ 
ducer genemlly get royalties. The musi¬ 
cian divides royalties with an agent, a 
business manager, a personal manager, 
and perhaps a public relations firm. In 
the motion picture industry, the company 
is the producer. Screenwriters get fees or 
perhaps a small percentage of the film's 
earnings. The actor gets fees, a percent¬ 
age, or both, and usually pays some part 
of the eaniings to an agent, a business 
manager, a publicity agent, and so on. 

The software industry is different. The 
programmer may be an employee who 
writes code to implement someone else's 
idea, or he may generate the original idea, 
the detailed design, and the code itself. 
In the latter case, the programmer can sell 
the program for a flat fee, give if to a 
publisher in exchange for a royalty, or 
produce copies and contract with a dis¬ 
tributor to sell to retail stores or directly 
to users. 

Trip Hawkins and Electronic Arts are 
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MICROHOUSE 



MONITORS 

Hitachi I . $299 

_ Hitach i ii. 499 

GRAPHICS 

Fastgraphs. . $109 

_ D Graph . ,, . . . ^.. . . ■ . 1 9 9 

PRINTERS 

Prowriter Parallel.. $429 Smith Corona Tractor .. $139 

Pro writer Serial .. 629 Banana . 239 

Smith Corona TP-1.. ... 529 Grapplai Plus...134 


LANGUAGES 


Basic 80 Compiler. 

Basic 80 Interpreter. 

Msort.. 

Fortran 80 Compiler. .. 

... t... 

...$289 

_ 259 

... . .. 149 

.289 

Microsoft Cobol 00....... 

muLisp/muStar......., 

muLisp^muMath. .. -, 

C Compiler. 

.. $539 

144 

.189 

.189 

DATABASE 


COMMUNICATIONS 


Dba&e II.. $439 

Tim III. 

, . . $275 US Autodial. 

$479 Hayes SrTiart Modem. 

. $239 

□base It/Outil . .. 499 

Datastar. . . 

.. . . 169 Password. . . 

379 Micrornodem IL . .. . 

. 309 

Dutil. 68 

Infostar.., . 

..... 279 Autolink 300 .. 

179 Hayes Chronograph . 

219 

Quickcode. 219 

Supersort 1. 

.... 149 Hayes 1200 Baud. ... 

569 Crosstalk ...... 

. 117 

FINANCIAL 

WORDPROCESSING 

IBM HARDWARE 

Supercalc ... 

.$125 

Wordstar 

, - $279 

QLiaciboard64K . . 

$ 295 

Supercatc II ... 

*. 179 

WS/MM, .... 

. 349 

Quadboard 256K .... 

479 

Vlsicaic.... 

.. 189 

ws;mm/ss . . 

. 444 

auadboardll64K . . 

295 

Visitrend/Plot. 

.. 228 

Starindex . . 

. 119 

Quadboard II256K. . 

479 

Muttiplan ..*.. 

** 194 

Final Word . . 

. 199 

Quadcolor 1 .. . 

235 

Galcatar .......___ 

.. 99 

Supsfwrltfei 

... 175 

Microsoft 64K 

259 

Home Accou ntant for IBM 99 

Spellguard^. . . 

. 119 

Microsoft 120K 

379 

Planstar.. 


Spellstar, . 

.. 149 

Microsoft 192K , 

519 

Scratchpad... 

., 199 

Malhstar., . . . . 

. 89 

Microsoft 256K . 

624 

Money Decisions. 

79 

TMakerlll. 

.. 189 

Datamac 12 Meg Int * 

1899 

We offer savings on the finest In software including Micropro, Sorcim, Ashton Tate^ Fox and Geller, Microsoft, Supersoft. 


and excellent buys In hardware peripherals, printers memory boards, modems, diskettes and supplies. 



Maxell FD-1 ... $40 
Maxell FO-2 ... $49 
Maxell MD-1... $31 
Maxell MO-2. .. $44 


MICROHOUSE 

A WISE CHOICE FOR 
ALL MICRO PURCHASES! 


TWO LOCATIONS TO SERVE YOU BETTER 

TOLL FREE PHONES: 

1•800*523*9511 

60X 499, BETHLEHEM, PA 18016 

- OR- 

1 *800 •FOR •SURE 

P.O. BOX 4380, SPARKS, NV 89432 

Dept #100 

Prices subject to change without notice 


It’s easy to 
do business with 
MICROHQUSE 

Full tech support 
Lower prjces _ 

We accept 
MasterCard, Visa 
American Express 
and purchase orders 
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leaders in the mouement to treat program¬ 
mers as artists and reward them accord- 
ingiy. As Hawkins notes, howei>er, the 
analogy of the software business to show 
business can easily be strained. 

When did you get the idea to 
organize this software house on a 
different model? 

At Apple, while we were working on 
Lisa. Lisa software was inhibited by 
the need to have so many people 
simultaneously in agreement. That 
would be difficult regardless of the 
collection of people involved* 

It occurred to me that in film, tele¬ 
vision, books, and other forms of 
entertainment media, artists all work 
kind of independently And already 
by that time there were certainly ex¬ 
amples of that in programming. Bill 
Budge, for example, had done some 
space games and then he worked for 
Apple for six months, 

1 think a lot of software people have 
plunged into building a huge soft¬ 
ware organization without realizing 
the limits to growth that eventually 
you're going to have to live with. 
What are those? 

The "'mythical man-month/' for one. 
Nine women can't make a baby in a 
month. And there comes a point in 
a software project where if you add 
more people it'll never get done. And 
I think that you have to find ways to 
keep things decentralized. Our 
model of the world is sort of the 
ultimate in decentralization. 

The question is, how can we make 
these talented programmers and pro¬ 
gram designers who are working 
scattered all over the world as pro¬ 
ductive as possible? Once we can 
answer that, making the company 
grow indefinitely is just a function of 
finding the best talent and leveraging 
it more effectively than someone else 
can. 

We have all the advantages that go 
with a small company. We can have 
a more personal relationship with the 
programmers, Apple certainly wasn't 
a huge company, but it had a lot of 
trouble, as many corporations do, 
dealing with the idea of putting the 
software people on a pedestal and 
treating them differently from every- 
one else. I realized, hey they are dif¬ 


ferent—let's put them up on a 
pedestal. 

Based on your view of home com¬ 
puters as a new medium and of pro¬ 
grammers as artists, how have you 
organized Electronic Arts different¬ 
ly from other software houses? 

The most important department is 
the talent department, and that's 
staffed with producers. Producers 


Our producers are very 
important people— 
they're a little like 
book editors, a little 
like film producers, and 
a lot like product 
managers. 

basically manage the relationship 
with the artist. They find the talent, 
work out product deals, get contracts 
signed, manage them, and bring 
them to their conclusion. The pro¬ 
ducers do most of the things that a 
product manager does. They don't do 
the marketing, which in some cases 
product managers do. They don't 
make decisions about packaging and 
merchandising, but they do get 
involved. 

They're like book editors, then? 
Yes, they're a little like book editors, 
a little bit like film producers, and a 
lot like product managers, I think the 
biggest time sink for a producer over 
the full course of the product devel¬ 
opment is working with the software 
artist while he's finishing the soft¬ 
ware-turning around new releases 
and getting the bugs eliminated and 
getting manuals straightened out. 
Usually what happens on the man¬ 
ual is that the original artist will pro¬ 
vide something in some rough form, 
and the producer will figure out how 
to turn that into a final manual. 

Do producers get salaries? 

Yes, they're on salary. Some day 
when it becomes really easy to figure 
out a measure of a producer's effec¬ 
tiveness, these people will get a piece 
of the action. Their performance will 
be based on how well the products 
do. I'm already trying to get them to 
think like portfolio managers—you 
have this much cash to invest in 


terms of advances, and you've got 
this kind of bottom line to play with 
in terms of what royalty percentage 
you can give out, so how much can 
you spend on the overall marketing, 
that sort of thing. The idea is to figure 
out how to produce the most revenue 
from that. And whether you want a 
couple of really expensive high-risk, 
high-reward possibilities, or some of 
those balanced with some inexpen¬ 
sive 18-year-olds and one more ex¬ 
pensive educational group or what¬ 
ever. 

What are the producers' back¬ 
grounds? 

We have five of them full-time right 
now* Three of them worked at Apple; 
in fact, two of them worked directly 
for me. One was product marketing 
manager for all the Lisa software, and 
she's very good at working with en¬ 
gineering people. The other two peo¬ 
ple from Apple had similar kinds of 
reputations for being good at work¬ 
ing with engineering people. One 
producer sold computers for IBM 
and then became an executive 
recruiter. He signed Gahan Wilson, 
Our fifth producer, who came from 
one of our competitors. Automated 
Simulations, was basically doing all 
of the company's product marketing. 
She's basically a social scientist. 

Are most of your contracts with in¬ 
dividuals or with groups? 

It's a range* You have guys like Bill 
Budge who are individuals and then 
you have guys from a company like 
Child ware, where it's a group of 
about four. Then there's another 
category where there might be one 
key individual, somebody like Dan 
Bunten at Ozark Softscape or Jon 
Freeman at Free Fall Associates. Dan 
Bunten's the guy who did Cartels and 
Cutthroats, Cytron Master, and Com¬ 
puter Quarterback. He did those 
pretty much on his own, but now he 
has his brother and some other 
family members involved, and they 
set up a separate company. 

Then you have people like Jon 
Freeman. He specializes in design- 
game design, not even program de¬ 
sign. His wife, Anne Westfall, spe¬ 
cializes in program design. And then 
there are two other guys that they 
work with; one is strictly a program- 
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I r you order sol i ware from 
us, you*re in p>od com¬ 
pany. You see, some ol 
our bcsi cuslomcrs are 
America's biggest corpora¬ 
tions. 

Maybe theyVe allractecJ 
by our low. low prices (big 
companies are price-conscious 
loo!) 

Or maybe when youVe 
an “HiM". you're looking tor 
something extra, like the 
personal service, giant inven¬ 
tory, and in-dcpih technical 

CHECK OUT ALL OUR 


support you'll find at 
HO^SOFTWARE 

You see. when you call 
w'c'll take care of you like 
our business depends on it. 
Because it does. Which 
means when you place an 
order, you can he .sure we'll 
fill it the same day. And that 
our unique Order Tracking 
SyslcnT^ is keeping tabs on 
your order every step of the 
way. 

Most important, we'll be 
there if you need us q/nr 


your software arrives. We'll 
make sure that you'11 receive 
the finest post-delivery service 
in the industry. And that’s a 
promise. 

Next time you're looking 
lor Ujw price ami great 
service, do what IBM, 

Ciencral Electric, and a lot of 
other big companies do. Pick 
up the phone and give us 
a call. 

We'll show you why 
some hard-headed companies 
buy their software from us. 
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mer. and the othei is a Loinbination 
pio^iarninei and game designer, so 
it s a iittle bit ot eveiything Actually, 
1 guess right now the solo performers 
are the exception. We have uiUy four 
or five who can really work that in¬ 
dependently 

Do you, like book publishers, gel 
unsolicited products, unsolicited 
disks? 

We do. We expect that their volume 
IS going to go up a lot once we re on 
the market 

Do you welcome that? 

Absolutely although you tend to 
have a very low hit rate— about one 
in a hundred oi worse 1 Ve already 
been through that at Apple, and Rich 
Mein ion, our vice president for mar¬ 
keting, went through it at Visicorp. 
When a programmer signs a contract 
with you, how is it likely to make 
his life different than if he were do¬ 
ing software on his own? 

It's a really big difference. The guy to 
talk to about that would be Bill Budge 
bt'Lause he recently was running his 
own company. 1 know in Biirs case, 


there's a lot of time you spend 
answering the phone, talking to 
distributors, getting orders, approv¬ 
ing artwork or packaging, getting 
labels printed, doing mailings to 
dealers, just doing a whole lot of stuff 
that 1 find interesting. People like Bill 

In some situations now 
we're much happier to 
be dealing with 
lawyers rather than 
programmers because 
they don't get freaked- 
out when they first see 
a contract. 


find it thoroughly tedious. Some pro¬ 
grammers out there enjoy it, and 1 
think in some cases it will prove to 
be their downfall because they're not 
very good at it, but they like it, and 
so they'll do a mediocre job both run¬ 
ning a company and trying to do the 
software. 

Do you expect to be dealing with 


agents for programmers some day? 

Sometimes we already do. They do 
exist. In some cases they're just 
lawyers, but, depending on the 
amount of experience they have, they 
can be very smart. There are situa¬ 
tions right now where we're much 
happier to be dealing with lawyers 
because they don't get freaked-out 
when they first see a contract. 

Contracts with Programmers 
What are contracts with program¬ 
mers like now? 

The typical software contract spends 
most of the time talking about 
maintenance and support and stuff 
like that. Once the kind of software 
that we buy from an outsider is done, 
it's done, so there's less emphasis on 
issues like support. There's more em¬ 
phasis, though, on the rights to dif¬ 
ferent kinds of things. So in fact it's 
really much more closely modeled 
after a recording contract. We want to 
make sure that if we ever want to do 
"'greatest hits of 1983," we can put all 
the programs on one disk. 

What about the fundamental finan¬ 
cial aspects of the contract? 

It really boils down to a royalty rate 
on products that we manufacture, 
which is the market range, typically 
10 to 20 percent of the wholesale 
revenue. Some manufacturers are 
more out of sync with the market 
than others, but I think over the next 
year the rates will become reasonably 
standard, the same way they are in 
the record business. Right now 
they're still all over the map. 

How does the range in software com¬ 
pare with what's available in books? 
We don't actually encourage too 
much of a range. So much of our 
business is driven by percentages of 
sales that you can't really justify pay¬ 
ing a much higher percentage of sales 
to one guy than another guy. What 
you're really looking for is higher 
total revenue on a better product. If 
you look at our marketing costs, sales 
commissions, things like rack servic¬ 
ing fees and administrative and R&D 
budgets, they all tend to be set up as 
a percentage of sales. What you're 
really looking for in a big hit product 
is something that is going to do so 
much more sales volume that all of 


■ 50 % 


Savings 



As m. momlier of the Software of 
the nonth Ciub* srou^lJ receive; 

O SAVINGS: high volume buytng means 

low pnces to members 

□ S ELECT I ON S : members lo dec id e 

best sellers — others also 
available 

□ NEWSLETTERS: tips & "how-to’* 

by consultants 

□ HARDWARE 

SPECIALS: cO'Op savings 

□ Membership registration fee S25. 

Join now for only $€. {Umited time) 

□ No mlnlntum purchase reqyired. 


cO'Op savings 


Software of the 
Month Club, Inc. 

953 Mission St., Mffit Mail 
San Francisco, CA 94103 

Name 


Address __ _ 

. _ 

Einclo&t^d IS S6 Please enroll rne in Tr^e Club 

IZI ChQGkQrf^kjney Order □ VISA □ yASTFRCARD 

E'?p DdiEe _ . __ _ 
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MEMORY PLUS MORE 


LSI 11 MEMORY 


MULTIBUS MEMORY 




512 SINGLE BOARD 
W/RS232-C PORT 
MEMORY FOR IBM PC, XT 

• On board parity with interrupt on 
parity error. 

• Addressable as a contiguous block in 
64KB increments thru 1 megabyte. 

SINGLE QTY. PRICE; 
512KB $545.00 

FREE with purchase of memory. 

MEMDISK 1 Allows memory to emulate 
disks. 


2S6KBT01MB 
SINGLE BOARD 
LSI 11 MEMORY 

• Control Status Register (CSR). 

• On board parity generator checker. 

• Battery back-up mode. 


SINGLE QTY. PRICE: 
256KB $595.00 

1MB $3995.00 


512KB TO 2MB EDC 
SINGLE BOARD 
MULTIBUS MEMORY 

• Rn to Pin MULTIBUS compatibility for 
both 8 bit and 16 bit systems. 

• Addressable up to 16 megabytes. 

• On board parity with selectable 
interrupt on parity ERROR. 

OR 

• Error Detecting and Correcting (EDC). 

SINGLE QTY. PRICE; 
Without/EDC W/EDC 
S12KB $§95.00 $1495.00 

2MB $5995.00 $6495.00 


MEMORY PLUS MORE from Chrislin means your getting the best in performance and pricing in the market today. Incorporating 
the 256K RAM technology into the LSI and Multibus memories offers you the most recent technology available. Act now while 
quantities still last. 


140MB WINCHESTER DISK SYSTEM 
FOR LSI BASED SYSTEMS 



CI-1340>WF: 140MB formatted Winchester (8") 
disk system w/controller and 2MB floppy (8") 
backup w/controller. 

PRICE: 

$9995.00 



“OFFERING QUALITY WITH AFFORDABLE PRICING’* 

Chrislin Industries, Inc. 

31352 Via Colinas • Westlake Village, CA 91362 

Telephone: 213-991-2254 • TWX 910-494-1253 CHRISLIN WKVG 


IBM is a Trademafk of Intermtional Business Machines Multibus is a Tractemark of Intel CorporaUon LSI is a Trademark of Digital Equipment Corporation 
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those percentages start to work in 
your favor. 

So all your programmers will be get¬ 
ting the same royalty? 

No, I wasn't trying to suggest that. A 
certain amount is a function of 
bargaining and a certain amount is 
just a function of what we think is 
fair. The rates are not widely 
disparate* The thing that does change 
is the amount of the advance, and 
that's a function of the track record 
of the software artist* If he or she 
really has a strong track record or if 
the software development method 
used is clearly more expensive than 
somebody else's, but we think it's the 
right method, then we're going to pay 
for it. 

For example, right now we're work¬ 
ing with Childware, a group that spe¬ 
cializes in educational software. 
When people from the company 
came in and showed us their first 
script, it was something like 32 pro¬ 
fessionally drawn pictures on a story¬ 
board, That kind of richness of com¬ 
munication is going to cost you. 


Some of these groups now have a 
staff graphic artist and a staff musi¬ 
cian, and they'll have certain ex¬ 
penses built into the way they do the 
development. 

One other point I wanted to make 
about the royalties is that we divide 
things into three categories* There are 
royalty rates on products that we are 
actually manufacturing. There are 
two subcategories there. One is prod¬ 
ucts where the programming is done 
by the original artist, who gets a 
residual royalty rate. K it's a derivative 
version that's on a machine in which 
the artist did not do the original pro¬ 
gramming, he still gets some royal¬ 
ty, and that's worked out* 

The second category is licenses. For 
example, the Bolivian government 
says, "Well pay you $100,000 just for 
the rights to convert Pinball Con¬ 
struction Set to Bolivian." If there's a 
straight license, a much higher per¬ 
centage of that goes to the artist 
because we don't have to do any 
manufacturing and distribution. 

The third category really has more 


to do with merchandising* We may 
want to create a product specifically 
for merchandising, but we're not the 
manufacturer. For example, a T-shirt. 
The royalty rate there will be very low 
because we're not anticipating mak¬ 
ing any money on it. 

Research and Development 
You also have a research and devel¬ 
opment department. With the soft¬ 
ware written mostly outside^ what 
does the research and development 
department do? 

Develop proprietary software tools 
that our software artists can use to 
build products faster and to build 
products that they couldn't build on 
their own* 

Utilities that construct graphics for 
a particular machine? 

Let me talk short term and then long 
term. In the short term there are 
things like software theft protection, 
assistance in getting up on a machine 
that the particular artist is not familiar 
with, and assistance with sound. It's 
more the nuts and bolts kind of thing 
right now. 

In the long term, we're going to put 
together a workstation that is specif¬ 
ically designed for creating the kind 
of software that we want to create. 
And the development system will 
have things like languages and de¬ 
bugging tools and compilers, and it'll 
have a lot more memory and a lot 
more processing power than any of 
the machines that the consumer is 
ultimately going to own, today or in 
the future. 

You're developing your own com¬ 
pilers? 

We're not necessarily doing all of the 
development work ourselves. But we 
already have a FORTH compiler that 
runs on all four of our target ma¬ 
chines for this year—the Apple, the 
Atari, the Commodore 64, and the 
IBM PC. We're bringing it up on our 
first version of the development 
system. We might have toolkits for 
sound and graphics, and so on.B 


Pfti/ Lemmons is BYTE's Wesf CtMsI" Bureau 
Chief. Barbara Kobertson is West Coast Technical 
Editor They can be reached at McGraw-Hill, 425 
Battery Si,, San Francisco, CA 94111. 



for 8080, Z80 

A Run-Time Library 
for Whitesmiths' C 2.1 


I Fast execution 
iROMable 
I No royalties 
I Fully reentrant 
machine support 
iCP/M file support 
I Error checking 
I Usable with ourAMX 
Multitasking Executive 
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A Mh/ Z&Q. fl'' SO diskelEe,Times may vary with processor, cJtsks, elc 


Real-Time C 

manual only 
source code 


$ 95 
$ 25 
$950 


AMX and REal TimE C arE Iradamarks of KADAK Products Ltd. 
A-Nalural isTM af Wliitesmittis Ltd. CP/M hsTM ol Digital Research 
Zeo isTMol Zil&g Cotp. 


Cprp. 


Intel mnemonic $ 50 
to A-Natural converter 


KADAK Products Ltd. 

■■ 206-1847 W Broadway Avenue 
Vancouver, B.G., Canada V6J 1Y5 
Telephone: (604) 734-2796 
Telex: 04-55670 
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Mum CUBIT. The only 

game of its kind for 
the Apple Computer. 

Innovative, new and 
A^jR colorful. Cubit 

offers an extra 
dimension. It 

A. transforms a 

two-dimen- 

\1 sional screen 

to a 3-D arena. 
Cubit offers 
more than just 
the hand/eye 
^ coordination of 
typical shoot’em- 
up games. It offers fast-moving, action 
filled, strategy based entertainment. 
And you don’t have to be a concert 
pianist to handle the controls. Simple to 
learn, yet enormously challenging to 
master. Playable with both joystick and 
keyboard. 


For 48K Apple Computers with 3.3 DOS 
Enjoyable in black and white, but 
a whole lot more fun on color monitor. 


Look for our next game, to be released 
soon. 


Dealer/Distributors — Please contact 
us for details on Cubit and our Apple 
and IBM PC line of products. 


Mtcromax Systems, Inc. 

6868 Nancy Ridge Drive 
San Diego, California 92t21 
(619)457-3131 


Apple is a registei'ed trademark of Apple OonrtpLiters, frK. 


See us at forthcoming Applefest and 
Comdex shows. 


FOR THE APPLE' COMPUTER 
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The best software for 
the IBM Personal Computer. 
Could it be yours? 


Attention, all programmers. Heres a 
chance to reach the top. 

If youVe written software that’s completed 
and runs on the IBM Personal Computer, we 
could be interested in publishing it. 

(We also could be interested if it runs 
on another computer. If we select your software, 
we'll ask you to adapt it to our system.) 

But be advised. 

Our expectations are great. 

Because the software we publish must be 
good enough to complement IBM Personal 
Computer hardware. In fact, the more you take 
advantage of all our hardware capabilities (see 
the box at right), the more interested in your 
software we become. 

Think about incorporating color graphics 
into your program, for example. 

Use sound. Consider the power of our 
keyboard and remember to utilize the ten 
programmable function keys. 

In all cases, we're interested in "friendly” 
software — with emphasis on quality and wide 
appeal. Programs with the greatest chance 
of being published must be easy to use, offer 
a better way to accomplish a task and provide 
something special to the user. 

What kinds of programs? All kinds. 

Education. Entertainment. Personal % 
finance. Data management. Self improvement.'’ 
Games. Communications. And yes, business. 


We select programs that will make the 
IBM Personal Computer an even more useful too! 
for modern times. 


IBM PERSONAL COMPUTER SPECIFICATIONS 


Memory 
6^K-64nK bytes 
Mltsx^rDcessor 
l6-bli,8{)B8 
Aiivillary Memory 
2 ijpiifsnd IntemM 
(kskette drives, 

320KBy360KB 
per diskette 
Keyboard 
B3 keys, 6 ft. ajrd 
littiidies to 

syTttem UEiii: 
lOfunoJiin 
lO-key numeric pad 
Dlagfioatlca 
RiTwer^jn self listing 
Rarity checking 


Display ScrrffilB 
w nr montxbrome 
High-resoluiion 
80 charactm x 25 lines 
Ifpper and limer case 
Operpiling Systems 
nos, l JCSD p-System, 


BASIC, Rascal, FORTRAN, 
MArjU;> Assembler, 
COBOL 

l^dfiter 

All-points addnessable 
graphics oipabili^ 
Blalreciinnal 
flO charjcTers/secTond 
Ifl character styles 
9x9 diaraac.’r matrix 


Fermxneflt Memtvy 

^aOM) 40K bytes 

Color/Graphks 

Ifi rotors 

2% diaraaers and 
fiymbf]Ls in ROM 

Cnphics mode. 

4>coJtir resdntiofu 
320h X ZOOv 

Black ik while resolution: 
640h X 200v 

Simultaneous graphics & 
text rnpahility 

Communications 

RJv23Z-C interface 

SDLC, Asyndin mcius, 
Byiyncnronous protocols 

Up to 9600 bits per sectiod 


So, if you think your software is the best, 
consider submitting it. If it's accepted, well take 
care of the publishing, the marketing and the 
distribution. All you have to do is reap the 
benefits of our royalty terms. And you re free to 
market your program elsewhere at any time 
even if you license it to us. 

WeVe offering the ladder. Think about 
taking the first step. 

For information on how to submit your 
program, write: IBM Personal Computer, 
External Submissions, 
Dept. 765 PC, Armonk, 
New York 10504. 



The IBM Personal Computer 

A tool for modern times 


For more inlbmidtion on whcfft ro buy the IBM Personal Computer, call 800-447-4700. In Alaska or Hawaii. 800-447-0890. 
tUeSD p-System h a tTwlertiaek of the Regents of the Univefsicy of CaJifomu. CR/M-86 Is a rrvdemark of DigtraJ Research. Inc. 
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h your persona! computer TOO persona!? 




Lets face it! 


It’s difficult to envision a business environment where only one 
person needs access to the daily statistics of the business. 

The Salesman wants to know if his customer’s product shipped. 
The Accountant wants to know if the bills are paid. 

The Secretary has to get that letter out. 

You can't afford to keep 
them waiting. 


The unique architecture of the IMS Multi¬ 
processor System allows all functions to 
be performed simultaneously! 

Choose from the IMS family of expandable computers 
to fit your business.* 

‘4 user 50001S System shown. Other IMS systems expandable to 8 and 16 users. 


Call nr write today for the location of 
your nearby IMS dealer. 

Toll Free: 1-800-648-7979 

In Nevada call: (702) 883-7611 



INTERNATIONAL 


2800 Lockheed Way, Carson City, Nevada 89701 • Telex 010-395-6051 


We Build Computers As If Your Business Depended On Them 


IMS [NTXRNATfONAL DISTRIBUTORS: Argentina Birilish Virgin Islands China Crwce knd 

Australia Canada EcuadoT tfong Kong llihr 

Austria Chile Ffanet India Rwea 


Malaysia 

IVew Zealand 

Saudia Ajibaa 

Spun 

Twritey 

UXA 

Mexico 

Philippine 

RepuMic of South Africa 

Sweden 

Uniied Arab Emiraies 

West Germany 

Netherfarids 

Puerin Rico 

Singapore 

Switzerland 

United Kingdoni 

West Indies 
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User's Column 


New Computers, Boards, 
Languages, and Other Tidbits 

What may be a revolutionary medical program highlights this 

month's potpourri 


Tm writing a lot of this on my 
Otrona in a San Jose hotel room. I 
don't quite know where the month of 
June went. Actually, I do: two 
speeches, a convention, and a lot of 
work on my noveL Make that three 
speeches. 

Fortunately, there's a lot to write 
about. Of course, when you're 
writing about the micro business, 
there's always a lot to write about. 

For example: Modula-2/86 is here. 
The version I have just now runs on 
the IBM PC under CF/M-86; by the 
time you read this, there should be 
others. The Logitech version includes 
source code (in Modula-2, of course) 
for KEYBOARD.MOD and DISPLAY. 
MOD, which are the modules that 
define the keyboards and display; by 
fooling about with them, you can 
make Modula-2 work with a number 
of PC work-alikes. 

You can be sure I'll have more to 
say about Modula-Z. 

Something Really Wonderful 

I like to give speeches. Most writers 
do, and as a former professor I often 
miss my classroom. I simply don't 
have the time to do it as often as I 
would like. 

I particularly like to give speeches 
at conferences because I get to meet 
the other speakers and I learn things 
it might take me years to discover 
otherwise. That happened not long 


by Jerry Poiu-nelle 

ago at a physicians' conference in 
Vail, Colorado: I saw a real vision of 
the future of the micro. 

1 was supposed to speak at 0900, an 
hour I don't much care for. Physicians 
apparently are much earlier risers 
than I, for they were supposed to 
have a speaker at 0830. She was sen¬ 
sible, though, and presumed it a mis¬ 
print, so they didn't have anyone at 
that ghastly hour. Rather than waste 
their time, they invited the next day's 
speaker to begin. He turned out to be 
Dr. Lawrence Weed, and he hadn't 
finished when I arrived. I thus 
discovered by accident the most ex¬ 
citing computer program I've seen 
this year. 

The official name is Problem- 
Knowledge Coupler. I'd be more like¬ 
ly to call it "Diagnosis by Computer" 
or an "Auto-Doc." The interesting 
thing is that the night before I was 
discussing the possibility that "some¬ 
day" there would be computer pro¬ 
grams to assist in diagnosis, and 
several physicians and I agreed that 
day would not come soon. 

We were wrong. The Problem- 
Knowledge Coupler (PKC) is here 
right now. Dr. Weed demonstrated it 
to a fascinated group of physicians. 
Although most were pleased to see 
it, one medical student was terrified. 
"What is there for us to do if the 
machines can do it all?" he asked. 

Of course, the PKC doesn't "do it 


all" but it sure does a lot. 

It is common knowledge that a pa¬ 
tient's medical record is the single 
most important diagnostic tool avail¬ 
able to a physician. A case history 
plus a good description of symptoms 
are vital to meaningful understand¬ 
ing. The PKC makes use of this. 

A PKC is, of course, a computer 
program. The patient enters as much 
of his case history and symptoms as 
possible in response to a series of 
questions asked by the program. I'm 
told this can be done as a dialogue 
between patient and machine, but 
Tm sure it's a lot smoother if 
mediated by a medical professional, 
such as an office nurse. 

Other information, such as blood 
pressure, pulse, and the like, can be 
entered by the nurse or the physi¬ 
cian. When it's all done, the program 
offers a list of possible causes. 

Note that the machine hasn't 
"made a diagnosis." It doesn't even 
present a weighted list; it merely 
gives all it knows about what could 
have caused the patient's problems. 
The physician is free to use intuition, 
leap to conclusions, order further 
tests, or do anything else that seems 
indicated. 

It's possible that the physician 
knows of causes that the machine 
hasn't listed, in which case the pro¬ 
gram should be updated . According 
to Larry Weed, however, that's not 
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the typical situation. 

Consider: we're dealing with a lot 
of symptoms and indicators. Age, 
weight, sex, presence or absence of 
facial hair, blood pressure, somatic 
type, hereditary factors, diet, previ¬ 
ous operations—all these can be im¬ 
portant. According to Dr Weed, a 
physician generally has to think 
about as many as 40 indicators. 
Meanwhile, dozens of possible 
causes may exist, all linked to the 
various symptoms in highly complex 
ways. 

Medical diagnosis approaches fun¬ 
damental limits to human capabili¬ 
ties. Weed demonstrated this by giv¬ 
ing the audience a list of symptoms 
and asking for possible diagnoses. 
The conference, with more than 40 
physicians, could come up with no 
more than a dozen possibilities; the 
computer program knew of 28. 

Clearly, a physician plus Problem- 
Knowledge Coupler will be more ef¬ 
fective than the physician alone, and 
the more obscure the problem, the 
more likely this is to be true. 


What really astounded me is that 
the program runs on microcom¬ 
puters. Dn Weed has versions for 
CP/M 2.2 on the North Star Advan¬ 
tage and the IBM PC. It should be 
easily adaptable to other CP/M 
systems. 

Aye^ There's the Rub 

Now comes the disclaimer. I am 
not a physician. My doctorates are in 
other fields entirely. Clearly, then, I 
am not competent to evaluate the 
medical effectiveness of Larry Weed's 
computer programs. 

The programs are certainly easy to 
use. They seem to run without 
glitches. I say "seem to" only because 
I've yet to do any exhaustive testing, 
although I intend to. 

1 spent a lot of time with Larry 
Weed, including taking part in a 
dialogue discussion with the entire 
group, and ! was much impressed. 
Weed has solid academic and medi¬ 
cal credentials. He's also fond of 
pointing out that major league 
baseball teams and professional 



TIMESHARE 

Only you and your fellow progiaminers will 
know what time it is with this binary numeral 
wall clock. Handsome simulated dark walnut 
finish, accurate guartz movement with sweep 
second hand. Perfect for office or home. Runs 
on one AA battery (not inci). 11 Vi" diagonal. 

1 yr. warranty 10 day moncy^back 
guarantee if not completely satisfied. 

Call Toll-Free Mon.-Fri. 9am-6pm 1-800-B-E-S-W-E-E-T except Rorida, or mall coupon below. 


MEMORY BLOCK 

Clear Lucite^'' cube containing a fragment of 
history... ideal for paperweight or interesting 
exhibit. Contains magnetic core memory from 
an iBM 360 Computer (circa: late ’SO’s-early 
70's). Size 2''x2''x2’^" 10 day money-back 
guarantee if not completely satisfied. 495 


s weet ^ um inc, 

15490 MW 7th Ayb.. Miami. FL 33169 

Please send me_Memory Bbck(sJ Si U 4.93 

Add $2 ea. for ship. 6 handl, 

Please send me_Timeshare cbck)(s) #^39.95 

Add S'3.50 ea. for ship. & handl, 
Ha. residents add 5% sales tax. Total $_ 


BY103 

End. is Check □ MOQ Charge my MasterCard □ Visa □ 
Credit Card # ______.Exp. Date_ 


□ Jtist send your free COMPUTERMAIHW Catalog for now 

Signature_ _ __ _ 

Name^__ 

Address __ 


State 


Opera companies do not make use of 
credentials when hiring talent. Per¬ 
formance oi^anizations want to see 
what recruits can do, not what 
they've been taught. 

Weed wants his PKC judged on 
that basis—and of course I can't do it. 
I haven't the credentials. I can only 
offer observations. 

Tve seen the program work with 
test cases. I've watched it list out 
probable diagnoses, each accom' 
panied by a reference to a medical 
text. I've seen it list everything a room 
full of physicians thought of, then 
add some they hadn't considered 
but which when put to them were 
pronounced both reasonable and 
possible. 

I haven't seen it "verified," nor can 
i think of a way the program could 
be verified. In particular, there's ob¬ 
viously no way to be certain that the 
program will list every possible cause 
of a particular patient's difficulties. I 
do think, though, that the program 
could be of great value to physicians. 

My view isn't universal. Some 
physicians I've spoken with are hor¬ 
rified, and a few have said the pro¬ 
grams are "demeaning." 1 fail to 
understand why. No one thinks 
checklists are demeaning; how is it 
different when the checklist is put on 
a machine? No one thinks reference 
libraries are demeaning, and every¬ 
one insists that reference books have 
indexes. The PKC looks to me like a 
very good index. 

In any event, 1 found the programs 
fascinating, and I'll have more on the 
subject in a later column. Meanwhile, 
I'd appreciate comments from those 
with medical qualifications. 

Kaypro versus Osborne 

When I give talks, there's one ques¬ 
tion 1 get fairly often: which do I 
recommend, Kaypro or Osborne? As 
with most questions, the answer is, 
"It depends." They're both good ma¬ 
chines. When the Kaypro first came 
out, the Osborne software package 
was clearly superior to the Kaypro's; 
that's no longer true. The Kaypro 4 
{which is in essence the original 
Kaypro II with double-sided disks) 
comes with an excellent selection of 
software. 
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600 XL.. $199.00 
800XL...$CALL$ 

11200 XL. $499.00 
1400 XL. $CALL$ 
1450 XL. $CALL$ 

1025 PHntor S398.00 

1020 Colof Printer . $245.00 
1027 Printer.$299.00 


EASTERN HOUSE 

Monkey Wrench 2.$52.75 

PARKER SfiOTHERS 

Tutankham R_ $33.75 

Super Cobra R_...... $33.75 

Aatro Cheee R. . $33.75 

Frogger R....$33.75 

QBertR....533.75 

Popeye R.... $33.75 

Rink ft. .$42,75 

Chess R___,$42.75 


800 48K . 

* ertertlOO. retMtetro 

810 Disk. 


* afttar $100. retMte troin ATARI c*eh pile* $290 


..$199.00* 

TARI CMh pile* $290. 

..$399.00 


MODEMS 

anchor mark I 

$79.00 

anchor mark I 

1 $79 00 

HAVES SMART . 

$239 00 

haves micro M 

$309 00 

Micro Bit 


MPP^tOOO . 

$159 00 

novation 


CAT. 

$144.tX) 

0-CAT . 

$155 00 

J-CAT 

$115.00 

APPLE CAT If . 

$279 00 

212 APPLE CAT . 

$589.00 


iUHC 

Bank Street Writer D.$44.75 

AF O____ . $24 75 

Apple Panic D.. . $23.76 

Choplifter ROM .. $32.75 


RAMA 

DISK DRIVE 

tooo», $cair 

ALIEN GROUP 
Voice Box 2 $99.75 

DON’T ASK 
Sam..141,75 

Abuse .$15.95 

Teleetrl.. $27.95 
Poker Sam $24.95 

1010 Recorder.$75 00 

410 Recorder . $75 00 

810 Disk Drive . $399.00 

1050 Disk Drive $335 00 
850 Interfncfl $CAIL$ 


CompilieTS for people 

O ■ 

m- MrV 


Lyco Computer Marketing & Consultants 

TOLL FREE 800-233-8760 


TO ORDER 

CALL US 


In PA 1-717- 


MONITORS 

Amdek Color 1. 

.,.$275.00 

Amdek 300 Green... 

... $149.00 

Amdek 300 Aml>er .. 

,.-$149.00 

Gorilla Green. 

.. ..$99.00 


■ 


BLANK DISK 

I ELEPHANT SS /SD.... $18*25 
ELEPHANT SS/OD... $21.75 
I KANGAROO SS/DD with 

storage case.$24.75 

I MAXELL MD I $29,75 

MAXELL MD II ..$39.75 

I DISK CASE (holds 10| S4 95 
IPISK CASE |hQlds 50) S19.75 
IrOIW case [holds 10) S19 75 


(>ERQtM 


SINGLE DRIVE AT88 SI .. .$359.00 

|DUAL DRIVE AT88 S2.$559.00 

DRIVE with printer port ...$449.00 

\T88 Expansion Board_$139.00 

[DUAL HEAD44S1...$575.00 

IsiNGLE DRIVE 40S1.$529.00 

\DD ON DRIVES.$CALL 

HARD DISK DRIVES $call$ 


1 SANYO 


Mec 1000 . 

$1 549.00 

1 twfth mlcropro software package) 

1 MBC 1250.. 

-$2195.00 

1 MBC4050 . 

$2749.00 

1 EFD 160 Disk.. . 

.,£499.00 

1 5500 Letter 0. Printer. 

..$649.00 


RAN A 

DISK DRIVES 

Elite 1...$295,00 

Elite 2............ $449.00 

Elite 3_ _ $559 00 

SSI 

Battle of Shllo.$26.75 

Tigers in the Snow— $26 75 

Cosmic Balance ---$26-75 

Knights of the Desert, $26.75 
Battle tor Normandy.. $26.75 
Germany 1 ©65 $36.75 

CONTINENTAL 

Home Accountant.$51.75 

Book of Apple Software ■ $16 75 



[appkz 


APPLE PUMPUNG GX $99 76 | 

APPLE DUMPl JNG 64 D6 BufferlSl 79 75 

INFOCOM 

Zork I, Mh Of III . $28.75 

Deadline.$33 75 


HES VIC- 20 


HES64 

Turtle Graphics R.$49.75 

Heswrlter R.$38.75 

Attack of M uf Cam R.,. $34,75 
Turtle Tutor R ..,.,..,.,$29.75 

Turtle Trainer ft.$29.75 

Paint Brush ft __$23.75 

Benji Space Rescue D.$2g.75 
Home Manager C/0 ■■ .$39.75 


cARDco commodore 

Cardprinter / LQ1.. $499.00 

Cardprlnt DM1...$109.00 

5 Slot Expansion 64_ $54 00 

64 Write NOW..$39.00 

64 Mail NOW.... . $29.00 

20 Write NOW.$79.00 

64 Keypad.$29.00 

Universal Cass. Ini.$29.75 

Printer Utility.$19 75 

6 Slot Expansion...$79.95 

3 Slot Expansion..$24.95 

Vic 20/64 Printer int.$59 95 

SPINNAKER 64 

KIndercomp... $21.75 

Story Machine.,..$23.75 

Face Maker.,. $23.75 

Snooper Trooper. ...$29 75 

Delta Drawing. $34.75 


Torg C 

$14 75 

HES Games 1C . 

$14 75 

HES Games It C . 

$14 75 

VtC Forllt Rom ... 

$42-75 

HES MON Rom 

$28 75 

Turtle Graphics Rom 

£28 75 

HES Writer Rom - 

$26.75 

Shamus Rom - - - 

$28 75 

Protector Rom . , 

$31 75 

Robot Panic Rom - 

$2B 75 

BRODERBUND 

64 

Serpientine H .. 

$26 75 

Choplifter ft 

$32 75 

SeafOK ft 

$26 75 

PARKER 20 
Frogger (ROM) 

$33 75 

OBert (ROM) 

. $33.75 

Tutankham (rom) . ..,. 

. . $33-75 








PROWRITER 2P.$699.00 

GEMINI 15-....$449.00 

PRINTMASTER ....$1569.00 
SMITH CORONATP1... $549.00 

CITOH 8600B.. $1025 00 

STARWRITER.$1099.00 

OKIDATA 82 save 

OKIDATA83 lowest 

OKIDATA B4P 
OKiDATA 93 . .save 
TRACTOR,.,..,,,, $49.75 

OKIDATA 92--...... $SAVE 


SAVE = PRINTERS! 

GORILLA GX-100.$199.00 

EPSON...$CALL| 

GEMINI 10.$299.00 

PROWRITER.. $365.00 

NEC 8023 . .$399.00 


TO ORDER 

CALL TOLL FREE 

800-233-8760 

In PA 1 717-327-1824 


MSI 


or $©nd order to 
Lyco Computer 
P.O. Box 5088 
Jersey Shore PA 17740 


POLICY 

In-stock items shipped within 24 hours of order Personal 
checks require four weeks clearance before shipping. No 
deposit on C.O D. orders Free shipping on prepaid cash order* 
within the continental U S PA resident? add safe? tax All 
products subject to availebitity and price change Advertised 
prices show 4% discount Offered for -ash add 4% foi Master 
Card or Visa, DEALER INQUIRIES INVITED. 
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OS)? 
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Ptuce 

Sl69 


UST 
»260 

- 42^^ 

S®’" ;g 

32^^ 




SUP^^N 

U|«S^,HOtR 

Ulit^SpiO 
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tlQg 

^400 

329^ 

4A2^ 

S2^^ 

5^5 

469^ 

SA9& 

ilOD 

S150 

$3^° 

S3^Q 

$600 

4350 

$39^ 

$299 

$ioq 


pft\C£ 

$135 
$135 
$339 
$219 
S 99 

$129 

$169 

$l59 

^cafl 

$309 

$199 

59^5 

$225 

$239 

^^49 

nil 

ftl 

$109 

$259 

I 259 

$3A9 

S209 

$259 

“JS 


9'|£^0 

SSc^coot 

coSIp^Sccou; 




pV-US 


list 

»SD“ 

s^ 

s^ 

*660 

S200 

s 99 
i296 

*15° 


**99 

590^ 

*209 

5*29 

rti 




355 ° 

$400 

$200 

$200 

$500 

$300 

$400 

$150 

$500 
$ 60 


^.5P? 

,,9b 

95 ®^ wit’ 

*096 

^‘SSSVtLSP 5t96 

u«.»?;stTSR 


$630 

$295 

$395 


$ 99 

5996 

*5*6 

5556 

ISI 

s 99 

H* 

$ A4 

n? 

t^t 

SA9® 

$3l9 


At Diamond Software we 
offer the bes;t selling business applicatton soft- 


ware for your IBM PC^ CP/M or Apple Computer at the lowest 
possibte prices And we maintain a complete technical department 
to assist you before, during and after your system purchase. Not only that, we 
offer same day shipment on most items and we acscept Visa, Mastercard and 
aiso American Express. Well even pay the shipping charges if you send 
us a money order, cashiers, company or personal check. Purchase orders 
are gladly accepted from qualified organizations and we welcome dealer 
Inquiries. Calf Diamond today, you'll be glad you did, 

TO ORDER CALL TOLL-FREE 1-800-227-0545 

/Diamond Software Supply 484 Lake Park Ave., Suite 123" Oakland, CA ^§10 

For prioe c^uotea. information, or in Cal ifornia oat 11- 415-393-7070 We credit your order for 
ttie cali TpcfinicaJ Dopartnnhaitl (4151 Se3-76T8. (nlemational Telex 333139 (altn. 1491 

Support, Service and Price. 

: ShippiTig/ Handii'fig U.PS $ijdace $a:OP,plus an additional $-3.00 itenn for UPS Blue. 

C.:0. D. Orders add 5^4-00. For persona} cbeck al low 2 weeks for del i ve ry. Ai 1 itgrris su bieot 
to avai Eabf llty pri ces au bloct. to change without not ice. Cal if residents please add 
eH%saie5 tax, * IBM isa registered trademark of International Business Machinesr. 

GP/ M is a regislefed t rademark of Digital Research 


On the other hand, the Osborne 
Executive comes with much intro¬ 
ductory material and a powerful soft¬ 
ware package, plus the possibility of 
updates to compatibility with the 
IBM PC, an option the Kaypro 
doesn't have, Osborne also has a 
widespread network of dealers and 
service centers; more than Kaypro as 
of this writing. That, too, is subject 
to change and could be different by 
the time you read this. 

I have experience with both ma¬ 
chines: I had a very early copy of 
both the Osborne 1 and the Kaypro 
11. Each had its problems, but all 
those difficulties were fixable. The 
early Kaypro II had some software 
problems that caused excessive disk 
wear. The early Osborne 1 had other 
troubles, particularly with the key¬ 
boards. In both cases the problems 
have been revised out of the later- 
production machines. I still have my 
old Osborne 1, and it does yeoman 
service as a loan-out machine; Barry 
Workman ended up buying (from 
Kaypro Corporation) my old Kaypro 
n. He has a special program that lets 
it read a wide selection of disk for¬ 
mats, and it has become a workhorse 
for his operation. Neither machine 
has required what I'd call excessive 
maintenance. They've both had their 
out-of-service periods, but nothing I 
wouldn't expect given their hard 
usage. 

Thus, 1 have no trouble recom¬ 
mending either the Osborne 1 or 
Kaypro II as a first machine for some¬ 
one with a low budget. Neither 
would be my first choice if 1 could af¬ 
ford more, but both are more than 
adequate as word processors and 
general-purpose computers for 
writers and small-business owners. 

By the time you read this, however, 
you may not be able to find an 
Osborne 1; they don't make them 
anymore. They recently dropped the 
price to $1295, and while they last, 
that's a pretty good deal. Some do 
appear on the used market. I've 
never advised anyone to buy a used 
computer. Given that this computer 
no longer exists, there's not a lot of 
competition down at the low end of 
the "transportable" professional com¬ 
puter price scale. 
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THE EASY CHCHCE 



Best Separate Compilation — Best Error Handling — Best Implementation on a Small Computer 

Comments From 1983 LA AdaTEC Compiler Faire 


, JANUS/Ada encompasses at least 5 times as much 
of Ada as Supersoft, including many of the more exotic 
features of fhc language.** Creative Computing 

\ . The compiler performed exceptionally well ^ , * the 

linker performs flawlessly . ♦ » ihe error handling is excel¬ 
lent . , , RR's support is the best Fve ever encountered," 
InfoWorld 


**The compiler breaks new ground in the microcomputer 
field with jte run^^me error-checking code and its 

excellent compiler error messages " Microsystems 

"They're ('RRS) honest to a fault, so they call their 
language JANUS; but its more nearly Ada than any other 
microcomputer implementation / hnou? of, , , I watched 
some of the demonstrations and it works," 

Jerry Pournelle, Byte 


Encouragement of this kind deserves a just reward; 
we now intend to complete our compiler and submit 
it for validation. 


Our Ada line Is available on the following operating 
systems: CP/M, CP/M-86, MS-DOS, PC-DOS and 
CCP/M-86 


Available from the following distributors: 


Intemationallv 


Westico^ Inc. 

25 Van Zant, St. 
Norwalk. CT 06855 
(203) 853-9880 


Marfam Corporation 
5340 Thomwood Dr. Suite 102 
San Jose. CA 95123 
(408) 226-0170 


ffts 


Suntex Data 
10175 Harwin Suite 100 
Houston. TX 77036 
(713) 271-9191 


S-100 S^stenis 
3687-4 Shobumachi 
Obayashi 

Saltama. Japan 346-01 
04808 (5)0416! 
04808(5)6565 


CP.'M, CP CCP M'ib mrr Ir^itrrnB^ki vT DruMl Rnrsrch. Ii 

"ADA i* « ol ihr ll.S I's.^Tit.niM D.4MU 

MS-DOS li j iTHlfiTucL uJ Mkcriwcifi 


M icron lx 
11 Blackmore St. 
Windsor 4030 
QLD. Australia 
(07)57 9152 
Nord-Mlcro Informatlque 
155. rue du Fauburg St. 
Denis 

75010 Paris 
(1)205-39-47 


^ Copyright l^S3 RR Software 


OFTWARE, INC- 


specialist in state of the art programming 


P-O- Box 1512 Madison, Wisconsin 5370J (608) 244-6436 
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Kaypro 4 versus 
Osborne Executive 

Either the Kaypro or the Osborne 
is satisfactory as a first computer 
They're both competitive with any¬ 
thing else in their price range. My 
experiences with them are a bit 
limited, but so far neither has given 
me any trouble, and both are notable 
improvements over the earlier 
models-'SO much so that I urge 
anyone comtemplating a first 
machine to try to spring for the extra 
bucks to get the Executive or Kaypro 
4 rather than the Osborne 1 or 
Kaypro fl. 

The Executive has true composite 
video output: you can plug it direct¬ 


ly into a monitor (but not a TV). If 
you want to use the Executive to 
drive a TV set for demonstrations or 
simply because you want a larger 
screen, you'll need an KF modulator. 
The Kaypro machines do not have 
any external video output. On the 
other hand, the screens for both the 
Executive and the Kaypro machines 
are adequate, although if 1 were do¬ 
ing a lot of work with either. I'd want 
something bigger. 

The Executive has a much nicer 
screen, and the character set is more 
pleasing. These are matters of taste, 
of course, and not everyone would 
agree with me. 

Neither the Osborne Executive nor 


the Kaypro can be described as por¬ 
table. 'Transportable/' yes; but not 
portable. Both weigh the same: too 
much (about 28 pounds stripped). 1 
already have arms like an orangutan 
from carrying the Otrona Attache. 
(That machine weighs only 18 
pounds, but with disks, power cord, 
documents, and shoulder-strap 
carrying case the entire mess comes 
to about 23 pounds; I'd be smarter to 
put most of the documents in my 
checked luggage.) Alex and 1 have 
carried both Osborne and Kaypro 
machines all across the country; you 
can do it, if you have to, although you 
won't enjoy it. 

The Executive has single-sided 


INTRODUCING 

The first software program 


Sign-Master is an exciting new 
program that for the first time lets 
you transform ordinary-looking 
presentations, proposals and 
special reports into dynamic, 
colorful word charts. Before 
Sign-Master, it required a 


graphic artist or dedicated 
graphics processor to create im¬ 
pressive word charts, both time- 
consuming and more costly op¬ 
tions. Now, with Sign-Master’s 
amazing flexibility, you can pro¬ 
duce presentation-quality word 


charts on paper or acetate in six 
different type styles and in 16 dif¬ 
ferent sizes — a real break¬ 
through when you consider that 
over 65% of all presentations 
consist of word-only formats. 
(When graphs are indicated to 
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do able-density disks (180K bytes per 
disk); the Kay pro 4 has full double¬ 
sided disks, for a full 380K bytes on 
each. This is probably the most 
significant hardware difference be¬ 
tween the two. 

The Executive has two serial output 
ports and one parallel port that can 
be either IEEE-488 or Centronics 
(printer) coinpatible. Kaypro ma¬ 
chines have one serial port and one 
Centronics port. 

The real difference between the 
machines shows up in packaging and 
software* The Kaypro was designed 
by engineers and looks it, Alas, so 
were most of the Kaypro documents. 
The latest ones are a vast improve¬ 


ment over the ones that came with 
the first machines, but they still 
assume you're willing to learn a good 
bit about CP/M and that you want to 
know things about your computer* 
Example: whenever your Kaypro 
does a warm boot, it tells you so by 
printing the words "warm boot" on 
the screen* Users not familiar with 
CP/M react to this in various ways, 
some of which can be ribald. 

The Osborne "philosophy" is that 
most computer users know little and 
care less about the way computers 
work; Adam Osborne would rather 
commit seppuku with a printed- 
circuit board than gratuitously tell his 
users that the machine has done a 


"warm boot." The Executive runs 
vanilla CP/M-i- (3.0). The Osborne 
documents assume you don't know 
what that is and go from there* 
(When you turn the machine on with 
a Wordstar disk in it, the Osborne 
assumes you want to run Wordstar 
and brings that up; you never see 
CP/M unless you want to.) 

Osborne's software package in¬ 
cludes a number of industry stan¬ 
dards, such as Supercalc and, of 
course, Wordstar. There's also Micro¬ 
soft MBASIC, Digital's CBASIC, and 
a run-time disk that will let you run 
programs written in UCSD Pascal 
(but not write them; you'd have to 
buy that separately)* Also included 


SIGN-MASTERr 

to bring word charts to life! 


highlight your data, ideas and 
conclusions, our Chart-Master™ 
graphics software is available to 
do the job.) 

Sign-Master can also be used 
to create effective instruction 
materials, bulletin board an¬ 


nouncements and direct mail 
pieces that demand attention. 
To generate real impact, Sign- 
Master word charts can be as col¬ 
orful as you like, depending on the 
plotter you use. And you can be 
as creative as you like by capital¬ 


izing or italicizing a single charac¬ 
ter, a single word, or an entire line 
at the touch of a button. In addi¬ 
tion, margins can be justified left, 
right or centered. 

Best of all, Sign-Master’s 
line instructions, power and vari¬ 
ety of options make you a “Sign 
Master” without special training. 

Sign-Master — the first soft¬ 
ware program that brings word 
charts to life. 

Sign-Master supports a wide 
variety of plotters from IBM, Pana¬ 
sonic, Hewlett-Packard, Houston 
Instruments, Yokogawa, Strobe, 
Amdek and many others, for use 
with IBM PC, PCXT and other 
compatible computers. 

The retail price of Sign-Master 
is $245.00 For a complete infor¬ 
mation kit and name of your near¬ 
est dealer, contact: 

Decision Resources, Inc. 

25 Sylvan Road S. 

Westport, CT 06880 
(203)222-1974. 

Sign-Master and Chart-Master are trademarks of 
Decision Resources, Inc. 
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Program 

8-MHz 8007 

5-MHz 8087 

8-MHz processor (no 8087) 

5-MHz processor 

Test 

8.55 sec. 

9.87 sec. 

3 min,, 

6 min., 

n = 32,000 



53 sec. 

12 sea 

Mat20X 

4.44 sec. 

7.24 sea 

1 min.. 

1 min.. 




11.96 sec. 

51 sea 

MatSOx 

1 min,. 

1 min.. 

17 min.. 

27 min,, 


3.5 sec. 

41 sec. 

52 sec 

38,7 sec. 


Table 1: Benchmark tests for the 80B7 Systems Support Board. 


is Personal Pearl—six disks' worth. 
Pearl is a "program writing program"; 
in practice that means you can write 
file-manager programs with it. If you 
work at it, you can write some pretty 
sophisticated stuff. 

The Kaypro package is interesting. 
You have a choice of Perfect Writer or 
Wordstar; either way you get Wayne 
Holder's The Word Plus, the best 
spelling program T know of. The 
Perfect package includes Perfect 
Writer, Speller, Filer, and Calc, 
There's also Chang Lab's Profitplan, 
a spreadsheet something like Perfect- 
calc. It's not as good as Supercalc, 
The package now includes MBASIC 
|f^n^ an off-brand BASIC called 
W^pSIC (which is something like 
CBASIC in both speed and program 
structure). 

In other words, the software pack¬ 
ages are comparable. The real dif¬ 
ference between Kaypro and 
Osborne is philosophical. If com¬ 
puters scare you but you can't live 
without them, Osborne is clearly the 
better way to go. If you're willing to 
live with ambiguities and you're 
curious about small computers, the 
Kaypro may be more appealing. 

They're both good machines. 

That's Fast! 

Jim Hudson has revised his 8087 
math board; it now plugs directly in¬ 
to a Compupro 8085/8088 Dual Pro¬ 
cessor without modifications to the 
Compupro board. The board was re¬ 
worked by Compupro, then redone 
again by Hudson, who tends to be 
something of a perfectionist. 

The problem with the 8087 "math 
cruncher" chip is that it runs at 5 


MHz (or 5 million cycles per second). 
That's somewhat slower than the 8 
MHz of the 8088 processor ("brain") 
chip; the result is that if you want the 
extra math processing speed of the 
8087, you have to slow the whole 
system down. This used to require 
modifications to the 8085/8088 pro¬ 
cessor board, Hudson's new board 
takes care of it without those modi¬ 
fications. 

To install Hudson's math board, 
you must remove the 8088 chip from 
your processor, plug his board in 
where your chip used to be, and plug 
your chip into the empty socket on 
his board. Two pins on his board in¬ 
teract with the original Compupro 
processor board to slow it down 
without your having to do anything 
else. 

You wouldn't think it would be 
worth the effort to slow your system 
down, but if you have many calcula¬ 
tions to make, it's not only worth¬ 
while, it's necessary. The speed im¬ 
provements are shown in table 1. 
Two benchmark tests are included in 
this table: 32,000 mathematical oper¬ 
ations (program Test) and the matrix 
filling and multiplication "bench¬ 
mark of sorts" I first described in my 
October 1982 BYTE column. As you 
expect, "Mat20x" fills and multiplies 
20 by 20 matrices; the "Mat50x" times 
are for 50 by 50 matrices. 

As you can see, adding the 8087 
makes for dramatic speed improve¬ 
ments, even though you've slowed 
the whole system from 8 MHz to 5 
MHz. For the past six months, I've 
run my system at the slower speed in 
order to take advantage of the 8087. 

It's even nicer if you can get an 


8-MHz 8087. Intel, which makes the 
chip, was kind enough to supply one 
for my system, Hudson's board is de¬ 
signed to let you update by simply 
snipping off two small pins (it's ex¬ 
plained fully in Hudson's docu¬ 
ments); that will put your 8088 back 
up to 8 MHz after you get the faster 
8087 chip. Intel's people say they'll be 
able to supply 8-MHz 8087 chips in 
quantity toward the end of 1983, 
possibly by the time you read this. 

We put the 8-MHz 8087 in my sys¬ 
tem and speeded the 8088 back up to 
8 MHz. The speed improvement is 
noticeable. There's also an improve¬ 
ment in disk operation speeds even 
when running ^bit software with the 
8085. My engineer friends tell me 
that's impossible. AO I can say is that 
it seems faster. 

There's not a lot of software that can 
make use of the 8087, but there's 
more than I would have supposed. 
Digital Research supplies 8087 pack¬ 
ages with both Pascal MT + /86 and its 
C86 compilers. In addition. Digital's 
ASM86 assembler comes with 
8087. LIB, a package of 8087 support 
routines. Supersoft advertises a FOR¬ 
TRAN 86 with 8087 support capabili¬ 
ty, Logitech's Modula-2 will have 8087 
support modules. 

Finally, Jim Hudson's piggyback 
8087 board normally has no effect on 
the 8085 (8-bit) half of a dual pro¬ 
cessor, but there can be exceptions, 
as with Jack Hersh's FORTRAN 80-87 
software reviewed below. 

As I was writing this, Jim Hudson 
called to say that he has a version of 
the 8087 board for the NEC Personal 
Computer, and he expects to have 
one for the Zenith Z-100 by the time 
this is published. If you crunch 
numbers, this is a must. 

Speed, Precision _ _ . 

The 8087, and especially the 8-MHz 
8087, will have a larger impact on the 
micro community than you might 
think. 

Because 8-bit machines are so very 
slow in operations involving high- 
precision numbers, a great deal of the 
8-bit software has been written to use 
only single precision. The 8087 isn't 
particularly efficient at single-pre¬ 
cision calculations, so for much soft- 
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In a race 
between 200 cps 
printers, Anadex 
outran Okidata 
IWo to One.* 



*For a copy of the independent test lab report. 

Call (800) 792-7779. In California Call (800) 792-9992. 

Anadex. Nobody else comes close. 
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ware written for, say, the Z80, there's 
only a gain of a factor of 3 to 4 if you 
put an 8087 in the loop. 

If you use double precision, there's 
a gain of perhaps 500. 

Thus, older micro programs may 
not be much improved, but if you 
want double precision (or greater) 
from a micro, there's a way to do it, 
provided you can work in FOR¬ 
TRAN. While I was at Jim Hudson's 
house, Jack Hersh came in. 

People in the micro world tend to 
have nonmicro origins. Jim Hudson, 
for example, was an anthropology 
major in college and ended up work¬ 
ing for Intel through a chain of coin¬ 
cidences, Similarly, Jack Hersh 
started off to be a philosopher but 
has become a computer whiz. He 
markets his stuff under the name 
Avant-Code. 

Hersh has written a series of library 
modules for Microsoft's FORTRAN 
F-80. You write a normal double-pre¬ 
cision program in FORTRAN and 
link in his modules with Microsoft's 
L-80 linker (which is supplied with its 


FORTRAN). 

Of course, that won't work on just 
any system. You need a Compupro 
Dual Processor with Jim Hudson's 

8087 board attached. In addition, you 
must have the Compupro Systems 
Support Board, and you must run 
the system under the Compupro 
standard CHIOS (customized basic 
input/output system), Hersh's pro¬ 
gram runs fine with M-Drive/H 
pseudo disks, but it won't work with 
the earlier M-Drive or Warp Drive 
system. 

WhaFs happening, of course, is 
that although FORTRAN F-80 uses 
only the 8085 part of a Compupro 
Dual Processor Board, Hersh's rou¬ 
tines wake up the normally dormant 

8088 chip and induce it to do the 
inanagement necessary to coordinate 
things for the 8087 chip. In order to 
do that, you need some extra mem¬ 
ory, There's a slot for that memory on 
the Compupro Systems Support 
Board; Hersh supplies the memory 
chip to plug into the usually empty 
socket. 


It all sounds complex, but in prac¬ 
tice it's easy enough to install and 
use, and if you have a lot of double- 
precision numbers to crunch and 
must use 8-bit software, it's worth 
looking into. 

Jazz Up Your Z-19 

The Heath/Zenith Z-19 is a good 
terminal but has some problems. For 
one thing, if you try to run it at a 
really high speed—say at 19,200 bps— 
it drops characters and otherwise 
gives me trouble. 

Some time ago I was sent a simple 
fix for that. The Super-19 from Ex¬ 
tended Technology Systems does the 
job nicely. Ebr 50 bucks you get a new 
ROM (read-only memory) chip and 
some instructions on how to install 
it. The whole job, including figuring 
out how to remove the cover from the 
Z-19 if you've never done it before, 
takes no more than 10 minutes for a 
slow worker. 

The documents say that you can 
run the Z-19 at 38.4 kbps, but ours 
wouldn't run that fast. It goes at 19.2 


New! A work center as efficient as your computer 


At last? Computer furniture In warm traditional styling, 
designed to be used In the home. Finished are In antique 
(dark) pine. Kits come ready for assembly and finishing. 

1. The Deerfield Computer I3esk. Quality built of solid pine with the 
features you need for your personal computer ^tem; a 44^Ar[ x 
13 W*d CRT shelf at a comfortable viewing height: two 6"h x 21 ^"w x 
12H"d storage compartments for dtsk-d rive and keyboard: and a 
convenient wire pass-through In back. Overall: 34 V4 'h x 4a‘’w x 30"d. 
Shipped knocked down. 


2. The Rolling Printer Stand. Paper feeds from the big 1 l %"h x 24"w 
X 2l^"d shelf through a middle or back slot Into your printer The 
drop leaf catches print-outs. Solid pine. Sized to ^Ip beneath the 
Deerfield D^k. I7*^h x 25‘^"w x 24"d. Knocked down. 

Call toll-free: 1-800-258-4720 

In New Hampshlie: 1-800-552-0320 

Visa, MasterCard, American Express 



r Jlitrli Hnr'- 

I Quali^ pine fumltum for over 35 years 
I Dept BY30 North Conway, N,H, 03860 

I Please send me the Deerfield Computer Desk 

I _Finished '320A S199.95. Add S35.00 shipping. 

I _ Kit *'320K. ^139-95. Add 815.00 shipping, 

I Please send me the Rolling Printer Stand 
I _ nmshed S139,95. Add S12.00 shipping. 

I _Kit *365K. 8^95. Add 810.00 shipping. 

I - Please send me additional free information. 


Name (please print) 


Address 


City State Zip 
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True MAIL ORDER Prices 

With so many so-called Mail Order establishments using ‘toll free" lines, and grandiose advertising, how can you. the customer, expect to 
receive true mail order savings? We have done away with these expenses to offer comparable service passing on the savings to you. Our 
reputation for low prices and satisfaction is outstanding. 


DISKETTES 

^Kangaroo: (w/library case) 

5V4" SS/DD .. 

SV*" DS/DD . . 

Now available; The ‘ 6 -pak' 

5 V 4 " SS/DD ... 

5 V 4 " DS/DD ... 

— 10 yr Warranty - 

Elephant: 

SV;" SS/OD .. ... 

5 V 4 " DS/DD .. 

Verbatim: _ 

SV< S5/uD . 

5 V 4 " DS/DD ... 

Oyaan: 

5V4'' SS/DD .... 

5V4-^ DS/DD , .. 

Library Case 5V4‘' 


, $21.35 
. $20.35 

.$14.46 
, $19.45 


.$21.95 
. $28.95 

. 

. $30 95 

. $29.95 
. $38.95 
. $ 1.75 




MODEMS 

Hayes; 

MicroModem II 

with TerrrTinal Program ,, 

, 5265 00 

without Terminai Program 

E256,00 

Hayes STnartmodem 

300 Baud . . . ___ 

..... $199 00 

12008aud 

SB05 00 

Novallon: 

J'Cat . 

_ ST04,00 

Appfecal li ... 

_ $265 00 

Smaricat 1200 Baud . 

. S440,00 

U,S. Robotics; 

300 Baud . . * 

. $16500 

1200 Baud ... 

_ S459 00 

Password .. 

.SCALL 


COMPUTER PRODUCTS 
FOR IBM 

The UIttmate Peripheral 
MOMTE CARLO"* GT*“ CARD 

64K ..... $CALL 

$45 per 64K upgrade 
Ask about the Quatro Card 


T & G Prodycts; 
Joysticks . . 
Trakbait . 


$42.00 
.549 00 


BUSINESS 

Visicorp; 

Vfsidex.. . $180.00 

Vrsifiles .. $180 00 

256K Visicalc . $180 00 

Visjtrend/Ploi ... $225,00 


ENTERTAINMENT: 

Infocom: 

Zork 

Zork II . 

Zorkin .. 


. $27 00 

_ S27.00 

.„r,S27 00 


PRINTERS 

OKIDATA: 

Microline 92 . $ 499.00 

Microline 93 . $ 869.00 

Juki Printer 

• L/Q • 18GPS..,* _ $CALL 

C.ITOH: 

Prowriter 1 Parallel ... $ 369.00 

Prowfiter \ Serial _..... $ 489.00 

ProwWtsr !! Parallel . $ 629.00 

Prowriter II Serial .. $ 689.00 

F-10 Starwrlter .... $1150.00 

F-10 Printmaster .. $CALL 

Brother HRIr ..... $ 775.00 

Smith Corona TPI: . - . . . $ 539.00 

Star MIcronics: 

Gemini 10X Call for low prices! 
Gemini 15 .. SCALL 


SPECIAL 

Columbia Data Products 
Personal Computer 

Featuring: 

* IBM PC Compatibility 

* iS-bil 6080 Processor 

* 0 Expansion Slots 

■ Two RS232 Serial Ports 

* Centronics Printer Port 

Double Density Floppy Disk ControHer 
- 128K RAM Standard Memory 

.. SCALL 


TANDON DISK DRIVE 
SPECIAL 

TM-lOO-2 DS/DD 320K Bytes $235.00 
TM'55 320K Bytes Halt Height $235.00 


QuadRam Quadboard 

64K . $285.00 

128K . $330.00 

192K . ....,$375.00 

256K ..„. .S415.00 

Kraft Products: 

Joysticks ..... 

Game Paddle .. 


-. $55.00 

. _.S29.00 

Oavong Hard Disks 

5 Megabyte — .. $1359.00 

10 Megabyte _ $1759.00 

15 Megabyte .. .$2159.00 

Maynard Electronics 

Floppy Controllers w/Parallei .$209.00 
Floppy Controllers w/Senal ,^$239 00 


Send orders and inquiries to: 


TM 


Computer Apparatus 

P.O. Box 32063 • Aurora, Colorado 80012 
Telephone Inquiries: ( 303 ) 759-9251 

Monday thru Friday — 9:00 a.m. to 5:00 p m. (Mountain Standard Time) 

We built our reputation on low prices 
for the informed computer user. 


MONITORS 

Amdek: 

Color I .- , 

Color li .... 

300G Green ... 

300A Amber .. 

310A Amber -1. 

Zenith: 12"' Green . 

USt: 12" Amber ..... 

12" Green ......... 

•Taxan: Amber 
PGSr RGB Monitor., _ . 

BMC: 12“^ Green .. 

NEC 1203 Hi Res RGB_ 


..$295.00 
..$489.00 
.,$145.00 
- $155.00 
, .$175.00 
..S 99.00 
= .$159.00 

..$139.00 
= .S CALL 
, .$ 95-00 
..$589 00 


DtSK DRIVES 

For Apple: 

Fourth Oimension: 

w/o controller . 

w/ controller . 

Rana Elite I: 

w/o controller ... 

w/ controller .. 

For IBM: 

Shugart Haif-Height .... 


S219.00 

$309,00 

. $270.00 
, $339 00 

$239.00 


COMPUTER PRODUCTS 
FOR APPLE 

MBI: 

VIP Graphics Card ... 

Appletime Clock Card .., 

Silicon Valley Systems: 

Final Analysis __ „ . . 

Word Handler .... __ 

Continental: 

Home Acct ,. . ... - 
On-Line: 

Screenwriter li Pro _ 

Vislcorp: 

Visidex . ... 

Vistfiies .. 

Visicalc ..... 

Visit rend/Plot . . . 

Stoneware; 

D8 Master ___ __ 

DB Utility Pak .. 

T & G Products; 

Joysticks..-^ -... 

Select-a-Port .... 

Game Paddies . __ 

Davong Hard Disks 
5 Megabytes . 

10 Megabytes 
15 Megabytes 
Ram Cards 

Mjcrosofl 16K . 

Generic I6K .... 

Microsoft CP/M Z80 Card 
BO Column Card: 

Videx w/Softswitch . . .. 


$109.00 
. $ 75.00 

.$149.00 

,.$11500 

. $ 49 00 

..S139 00 

..$180.00 
.,$180 00 
,,$180 00 
.. $225 00 

.,$154.00 
..$ 65.00 

.,.$42 00 
. . $42 00 
.., $28 00 

$1359.00 

$1759.00 

$2159,00 

.,,$75.00 
.,, $60 00 
. $249.00 


. $269.00 


deliveries 2-4 weeks average 
PERSONAL CHECKS Cashier s check and 
money order will receive shipping preference 
VISA & MASTERCARD: Add 4% to total 
CATALOG: Send for kjll pricing details 
FuceS subjeel to change wilhout notice 
SHIPPING: UPS add $2.00 plus 
3% ot order totai, or we calculate 
exact freight. 
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without a glitch, though. The 
Super-19 got a very extended test 
when Alex took the Z49 terminal 
(with the Super-19 in it) off to UCSD 
(the school, not the system) last fall, 
and we both forgot to mention it in 
previous columns. Alex has had this 
installed as part of Helen (his CCS 
Z80 system) for months, with no 
problems, and he says he'd neuer go 
back to 9600 bps now. Recom¬ 
mended. 

A Glitch or Two 

The Z-19 with Super-19 won't run 
at 38-4 kbps for the same reason that 
you can have trouble running the 
Heath/Zenith Z-29 terminal at 19.2 
kbps. The cables are very sensitive to 
electrical noise. 

In fact, if you want to run the Z-29 
at 19.2, you must use the cables sup¬ 
plied with the machine, and don't ex¬ 
tend them. Otherwise, the machine 
can sometimes drop characters. This 
can have dramatic results depending 
on the character dropped; leaving 
things out of a command string is 
always inconvenient and often dis¬ 
astrous. 

It's a good general principle: if 
you're trying to run things up toward 
their limits, pay a lot of attention to 
cables and cable connectors, and 
keep all the lines as short as possi¬ 
ble. This is only common sense, but 
it's sense that's too often ignored. 

As long as you pay attention to the 
cables, the Z-29 works fine at 19.2, 
and we still Uke it a lot. 

Slowly but Surely . • • 

A recent letter from Canada com¬ 
plains that the Compupro 8086/8087 
board doesn't seem to run much 
faster than a Z80. My correspondent 
thought this impossible. I put the 
problem to Tony Pietsch, and tonight 
I got his report. 

Much of the 8086 software, includ¬ 
ing the BIOS supplied by Compupro, 
is thinly reworked 8085 (8-bit) stuff. 
Some was hurriedly translated. The 
result is fast machines with v-e-r-y 
s-I-o-w software. 

Help is on the way. Tony has begun 
rewriting all the Compupro BIOSes 
and is slowly working his way 
through all the products. He recent¬ 


ly finished a new BIOS for the Dual 
Processor. 1 installed it tonight, and 
it speeds things up something won- 
derfitl. By the time you read this, the 
BIOS I use, including all the friend¬ 
ly little touches like recovering from 
some CP/M BDOS (basic disk operat¬ 
ing system) errors, will be standard 
with Compupro equipment. 

It does point up a problem: if you 
want the absolutely latest state-of- 
the-art hardware, you may have to 
either write your own software or put 
up with something not so fine for a 
while. On the other hand, what I 
think of as "not so good" often turns 
out to be better than what most peo¬ 
ple think is "standard," and when 
you have really high performance 
hardware, you can be certain that 
someone will eventually develop 
software worthy of it. 

Sweet Adeline 

Alas, poor Adelle, my very low 
serial number Otrona, is no longer 
with me. She developed some prob¬ 
lems with the disk speed regulator. 
Under ordinary circumstances, she'd 
have gone to an Otrona dealer to be 
fixed. The dealers simply swap out 
modular parts until the machine 
works again. This is easy enough 
because the Otrona is very modular 
in construction, and a very inexperi¬ 
enced technician can swap assem¬ 
blies. 

However, in my case Otrona tried 
fixing things under time pressure—I 
was always about to leave for some¬ 
where—and with a minimum of in¬ 
convenience to me, meaning that 
judy Seelig, from CTI (which repre¬ 
sents Otrona in my area), would 
come out to Chaos Manor with new 
drives, new data separator chips, new 
software, etc., and see if that didn't 
solve the problem. 

Adelle was an older machine. She'd 
been on more than a dozen trips with 
me, including a long train trip in Italy. 
All these changes were designed to 
bring her up to date so that she'd be 
similar to what Otrona is shipping 
now. 

Sigh; while the improvements 
were obvious, none of those mea¬ 
sures solved the disk speed problem. 
The wizards at Otrona concluded 


that the problem was with the disk 
controller chip itself, but by then 
Judy had had enough of driving out 
here every Saturday morning. She 
came one last time and swapped 
Adeline for Adelle. Then, before 
Adelle went back to the factory, Judy 
took some of the parts, like the 
screen, to swap into her own system: 
Judy's Otrona is even older than 
Adelle. 

Thus I'm writing this on Adeline, 
who has been with me to all my 
speeches and conventions this 
month and has also been in nearly 
constant use as an auxiliary machine 
at home. No hitches, no glitches, no 
problems. 

I can continue to recommend the 
Otrona Attache as both sophisticated 
and reliable. The machine is easy to 
use, the keyboard is reconfigurable 
(we have one disk set up to change 
the keyboard into one optimized for 
the WRITE text editor we favor), and 
the software package is very good. 1 
carry mine to all my conferences and 
speeches, and just about everyone is 
impressed. They particularly like the 
Charton graphics package that comes 
with the Otrona. 

Personal Bask 

The war between Digital Research 
and Microsoft continues. DR is 
heating it up with Personal Basic, 
which is an interpretive BASIC for 
CP/M-86 and MS-DOS. 

Personal Basic is a lot like Micro¬ 
soft's MB ASIC. That's not a coinci¬ 
dence. 

On the other hand, it isn't iden¬ 
tical. Some of the differences are 
significant. Others are simply annoy- 
ing. 

The most annoying is that there's 
no FILES statement in Personal Basic. 
Thus you cannot get a list of disk files 
from within a BASIC program. This 
seems very odd; surely Digital Re¬ 
search of all firms would know how 
to implement it. Digital's CBASIC 
and CB-80 don't have the feature 
either; I wonder if it's a policy? 

1 send copies of the column to the 
people affected. The man who wrote 
Personal Basic just called in some 
aiudety. TTie proper statement is DIR, 
which is what CP/M uses. In my 
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micro/SPF“educates micros 
so you don’t have to 
re-educate programmers. 



Are you considering microcomputers for 
programmers already familiar with SPF? Con¬ 
sider the time and effort you could save if 
re-educating programmers wasn’t required. 

Nowit isn’t 

micro/SPF™is an advanced programming 
tool. It is designed to accommodate professional 
programmers fomiliarwilh SPE 

Re-education is not required. 

What’s more, micro/SPF™is available for 
the IBM Person^ Computer Plus, other 
compatible l6-bit microcomputers. 

And, foture releases will include all 
extensions of the mainframe environment* 

Stop wasting valuable time re-educating 
experienced programmers. 

More and more companies realize the 
potential value of using microcomputers to 
perform business fimctions. But the need for 
more sophisticated software, designed to 
satisfy experienced programmers, has become 
evident. 

Seasoned professional programmers have 


come to expect less from micros. Less perfor¬ 
mance. Less sophistication. And less flexibility. 

Not anymore. 

With micro/SPF’’* experienced programmers 
can quickly and easily recognize the SPF 
emulation characteristics and operate more 
efficiently 

Also, they can make better use of their 
personal computing time. 

Why? 

Because the problems and frustrations 
typical of current microcomputer software 
are eliminated. 

micro/SPF"* emulates mainframe 
software on microcomputers. 

micro/SPF executes under PC-DOS, MS-DOS 
and the femily of Digital Research’s CP/M -86 
operating systems. 

We’ve educated micros, so you don’t have 
to re-educate your programmers. 

To find out more about micro/SPF™ and 
other mainframe software tools, contact us. Also 
available through Digital Research, Inc* 
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Mainframe Software for Micros 


PHASER SYSTEMS, INC., 24 CAUFORNIA ST, SAN FRANCISCO. CA 94111 * 415-434-3990 

PODOS and: are registered Irademari^s of Intemattonal Su^tneea Mectilnes Coimeeny. CF/M-S6 ra a registered trademark of Digital Rasaarch, lac. MS-DOS is a registered trademark of Microsoft Corp. 
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defense, that was not listed under 
FILES, COMMANDS, or NAMES in 
the index* 

A big difference between Personal 
Basic and MBASIC is the way pro¬ 
grams are stored. MBASIC wants you 
to do 

SAVE ^'D:Filename" or 
SAVE "D:FUename.ASC;A 


of loading. The second line would 
produce an .ASC file that would be 
in ASCII characters, i.e., something 
readable by people as well as 
machines. To recover a program, you 
LOAD it: 

LOAD 'TUename" 

Personal Basic wants you to do 


in ASCn format; there is no provision 
for storing programs in binary 
format. 

To get a Personal Basic program 
back, you don't LOAD; you type 

OLD Filename 

and if you alter the program and 
want to save it, you type 


In the first line, the file would be 
stored as a .BAS file, and the storage 
format would be binary; this has ad¬ 
vantages in storage space and speed 


SAVE Filename 

in order to save a program. It will be 
stored as Filename. BAS and will be 


REPLACE Filename 

I suppose there's nothing wrong 
with doing things this way; indeed, 
1 recall being pretty tired of getting 
syntax errors when I didn't put the 
quote marks around a program name 
for LOAD or S/VE operations. 

A lot of the differences between DR 
Personal Basic and Microsoft 
MBASIC are like that: possibly im¬ 
provements, but not dramatic im¬ 
provements; and they do take getting 
used to. The editing feature is very 
different. As of this moment I don't 
like DR's as much as Microsoft's, al¬ 
though I'm prepared to be convinced 
it's mostly a matter of what I'm used 
to, because it has some nice features 
not found in the MBASIC statement 
editor. 

There are other differences. Take 
error messages, for example. If you 
type something incomprehensible, 
MBASIC prints the message "SYN¬ 
TAX ERROR." Personal Basic prints 
"Something is wrong," which doesn't 
seem a great deal more helpful; how¬ 
ever, Personal Basic also puts a small 
caret {*) at the point in your com¬ 
mand line where the interpreter got 
lost. This can be useful. 

The best and worst parts about 
Digital's Personal Basic are the docu¬ 
ments. 

The best part is a tutorial that 
teaches a fair amount about BASIC 
for people whoVe done ^ero BASIC 
programming. It's well written and 
reasonably well indexed, but it's not 
complete and doesn't tell much about 
advanced features like random- 
access files. 

The tutorial is well written in 
English, but that's not true for the 
reference manual. While better than 
the old Digital Research documents 
(the ones translated into binary and 


act 

improve 

effect 

enable 

excel 


esc^ 
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SYSTEMS CORPORATION 


655 Redwood Highway - Suite 311 - Mill Valley, Ca. 94941 
Software to be released December 1963 through selected Distributors. 
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For users of Apple, IBM, TRS/80, Atari, Commodore, Texas Instruments, and other brand name computers: 


disdcsttes at discoant prices 


Now you can get error-free double density diskettes by 
IBM, Control Data, Maxell and Verbatim delivered to your 
door. For some of the lowest prices around. 

You save because we ship huge volumes of magnetic 
media in boxes of 10, 

To order, use inis iorm.- 


For even faster service, call tolMree. 

1-(800)-FLaPPYSor 

® 1-{800)-521-5700 

Michigan • 1-800-482-4770 
Canada • 1-800-265-4824 
Alaska/Hawaii • 1-800-821-9029 

ALL MAJOR CREDIT CARDS ACCEPTED 

Shipping & handling F.O,B. Southfield 
Transaction Storage Systems Inc., Southfield, Ml 


1 Size 

ikM 

Qty, 


Qty. 

Control 

Data 

Qty. 

maxell 

1 

Qty. 1 

|5-y«" ss 
|5-V4"DS 
1 8"SS 

1 8" DS 

24.90 

39.90 

24.90 

39.90 


23.90 

34.90 


19.90 

29.90 

19.90 

29.90 


28.90 

41.90 

1 

1 

1 

1 

1 Sub 

1 Totals 

$ ^ 

$ 

$ 

1 

$ 1 


^Name 
I Company 
I Address 

[City 


Title. 


State. 


□ AMEX 
I Card #. 


□ MASTERCARD 


□ VISA 


Exp. Date 


EXPECT A MIRACLE 
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I Shipping and handling 1-6 boxes add $4.00 per order 
17 Of more add $6.00 per order 

I Clip and mad today to: Transaction Storage Systems, Inc., 
! 22255 Greenfield Road, Southfield, Ml 48075 


































then Swahili before being 
retranslated into English), this one 
really isn't very good. Worse, it gets 
truly obscure as soon as it tackles 
subjects too advanced for the tutorial. 

Example; random-access files. 

In order to have random-access 
files on a disk, each file must be 
exactly the same length. Let's sup¬ 
pose each file is 50 bytes long; to find 
record number 30, the program need 
only figure out where the 1500th byte 
is stored in that file; it goes and gets 
it and presents bytes 1501-1550, 
Similarly, if you want to alter the thir¬ 
tieth record, the program writes the 
new 50-byte record in where bytes 
1501-1550 were on the disk. This isn't 
particularly simple for the program, 
but it's easy for the programmer. 

The problem comes when you 
specify what those 50 bytes are, and 
it's particularly tough if you want to 
compress the data. 

Data compression is complicated, 
but it does save time and disk space. 
Consider: a single "word" for an 8-bit 
computer consists of 2 bytes. It can 


take all values between 0 and 65,535 
(or if we allow negative integers, be¬ 
tween - 32,768 and -H 32,767, more or 
less). 

Suppose 1 have two integers, II = 
2366 and 12 = 786, and I want to store 
them. What must I do? 

If I store them in ASCII (human- 
readable) form, that will take 7 bytes; 
in addition, I will need a byte to 
separate the two numbers and an¬ 
other to separate the second number 
from any data following it. That's 9 
bytes so far. This is the way CBASIC 
stores integers. It wastes space, but 
it's simple. 

On the other hand, if 1 compress 
the data, 1 can do it all in 4 bytes: 2 
for each integer. This requires two 
things: a routine that will convert my 
integers into binary (and back) and a 
way to tell my program that the first 
4 bytes in a record are two integers. 

Both Microsoft MBASIC and Digi¬ 
tal Research Personal Basic do this. 
They do it in a slightly different way; 
Digital then thoughtfully supplies an 
option that allows you to read and 



complete BYTEWRITER using: 

Olivetti Praxis 30 portable .,,,, — .... $495 

Olivetti J^xls 35 portable ....... $545 

OJiveiti Praxis 40office machine ... S645 

interfaceonly wiredand tested........ s 155 

The parallel interface mounts entirely intemally. interconnecting 
cables available for most computers, ___ 

WilfSUliillSbiii 

125 NORTHVIEW RD.. ITHACA, N.Y. 14850 
(607) 272-1 132 


New! 




DAISY WHEEL 
5 


• Full Olivetti 
typewriter 
warranty 
when 

complete 


write compressed data in the same 
format as Microsoft. 

Both recover compressed data 
through use of the dreaded FIELD 
statement. The FIELD statement isn't 
all that awful once you understand 
the theory. In our example above, for 
instance, the FIELD statement would 
be 


FIELD #8, 2 as 11$, 2 as 12$ 

because we are going to store two in¬ 
tegers, and each requires 2 bytes for 
storage. We've made a sort of map. 

Now we have to convert II and 12 
into strings. A special function con¬ 
verts integers to 2-byte strings 
(MKI$). Of course they're not real 
strings; what they really are is binary 
numbers. They can't be real strings 
because they might contain goofy 
numbers such as 07 (which the com¬ 
puter interprets as a command to ring 
the bell). However, they're stored as 
strings and recovered that way. 

We shove them into a record that 
is controlled through use of this par¬ 
ticular FIELD associated with a par¬ 
ticular file (#8 in this case). When we 
recover those numbers, the value of 
11$ will be our original integer 2366. 
A special function (CVI) can convert 
a 2-byte "string" into an integer, and 
we use it: 11 = CVIfllS). 

You can have more than one 
FIELD, If this is confusing, don't 
worry about it. It's going to get worse. 

Digital Research now tells us: 
"Reallocating field space does not 
cancel the original mapping; rather, 
the two maps coexist. For example, if 
you specify 

FIELD #10, 20 AS X$, 40 AS Z$, 

10 AS 

and 

FIELD #10, 70 AS N$ 

the first 20 bytes of N$ are also in X$, 
the next 40 also in Z$, and the final 
10 also in Y$, 

"Do not use an INPUT or LET 
statement with a variable that was 
declared in a FIELD statement. 
Otherwise, the variable's pointer 
moves to string space instead of to 
the buffer." 
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How to make a smarter buy on a 
smart modem 


Novation 


SMARTER^T MODEMS 


Novation, inc., 20409 Prairie Street, Cbatsworth, California 91311 • (800) 423-5419 • In California: (213) 996-5060 

SiSM Micirocomfjut*^ Prorfijctt- Jnc *-SFTi5frXat ts a tradefnars^.Dl r^ovation * H()v£'5 is-a'tiadcntjmfe oi Hgyejs MicrGComp^Ter Piodud^; Inc ' .- r^?ta prices 

Gircte 331 on inquiry card. 


dlating sequence. TKe Hayes modern 


Tliey aT^ test the rest'oF the 


mure 

comnumications kx>p. At 1200 baud 
the Cats can autt>maticany run dara 
over the line, through the other 
niixlem and hack. You know if your 
modem is right. You know if the rest 
of the loop is right, too. 


relies on a pause — whicn works it 
things go just right. Smart-Cat waits 
ciktects tke tunc, then completes dial- 
ing. It nlums w^^rks. 


Take a close look at both and 
you’ll discover the Novation Smart- 
Cat modems give you everything 
you get with the Hayes Smartmodem 
—plus some critical extras. 


1 he J-layes modem gives you a 
simple Repeat of the last cc^mmanj. 
Enter another command since you 
last dialed and youVe lost the 
number. 

Smart-Cats give you both Redkd 
and Retry Redial calls the last number 
dialed no matter wh^it has happened 
in between. 

Retry keeps retrying on a busy 
signal. A handy ttme-saver. 


It s a draw. There’s a lot ot softw'are 
for both. 

For the Smart-Cats, there s ASCII 
Express “The Pro,”^" Crosstalk 16/^’ 
Transend and more that let ytui do 
virrually anything you’d like. No 
compromises. 


Large Scale Integrated (LSI) cir- 
cuit.s—more and niL^re logic tin a 
smaller and smaller chip—is today's 
technology. It’s the breakthrough 
that has made personal computers 
possible. It eliminates all kinds of 
parts tmd aslds all kinds of logic. 

Our LSI docs something else ex¬ 
tremely logical. It cuts costs. 


With Hayes, ytui need escape and 
re-entry codes when on-line. With 
the Cats, just enter a single comimnc 
-—or even string a hunch together. 
Smart'Cats follow them, then go 
back on-line. No lost contacts. No 
lost data. 


I lace a call and your bmart-Cat 
knows what s going on every micro¬ 
second. Fail to get a dial tone? Yaur 
Smart-Cat tells you right now. With 
Hayes, you can wait througli an en¬ 
tire call-answer cyde — rhen wonder 
what went wrong. 


The Smart-Cat 1200 is $1CX) less 
than the Hayes Smartmtxlem 1200. 
N(nv that’s a lot smartei: 

Lower price, LSI technology; lots 
ot software'—^and no waiting. You 
can see them now at your computer 
store and let your computer out 
tonight. 


With special long distance tele 
phone services, you must wait tor 
dial tone part way through a long 


The Hayes modem has only inter 
nal sell-testing. But the Cats do 







DATA EXCHAIIGE/64K 
SPOOLER 



The ADS-8212 DATA EXCHANGE/64K is a computer independem 
interface converter and print spooler It can be installed between 
virtually any computer and any peripheral. 

Data can be input tn either serial or parallel, stored in its 64K 
bytes of RAM. and output serial or parailel, Serial ports support baud 
rates from 50 to 19,200 and both hardware end software hand¬ 
shaking. The input and output ports are completely independent, 
inpul data with one protocol and baud rate and output it with a 
different protocol and baud rate Selections are dip switch 
selectable 

A unique feature is its ability lo make unlimited numbers of 
copies Hitting the copy button will send another copy to the 
printer When done making copies, hit the reset button to clear the 
memory 

Included with the DATA EXCHAISIGE/B4K are two 4 foot 
output cables, one parallel cable with standard 
Centronics type connector and one serial 
cable with standard DB 25 connector 
Standard plugs are supplied for 
input ports. 

Suggested list price: $339.00 
Dealer inquiries welcome. 


INPUT 

DATA EXCHANGE/B4K 

OUTPUT 

RS'233 


ns-232 



► 

50 TO 19-2K BAUD 


sa TO 19.ZH BAUD 1 




parallel 

64K BUFFER ^ 

PARALLEL 


Available ai ypur local dealer or coolacl 


n^ANTEX DATA SYSTEMS 

W m \ J ^ Division of International Antex inc* 

2630 California Street 

Mountain View, California 94040 ■ Phone (415) 941-7914 
Telex: 348 399 "KARMIGA LTOS" 


I read that five times before I could 
figure out what it meant. It says that 
if you do one FIELD statement mak¬ 
ing one allocation (mapping) and an¬ 
other using different variable names do¬ 
ing another, then when you read in 
the data from a random file you can 
treat it either way: if you ask for N$, 
youTl get all 70 bytes of the record; 
if you ask for Z$, youTI get the mid¬ 
dle 40 bytes. This is useful if you 
don't want all your records to have 
identical structures, (They must, 
however, all have the same length,) 

Microsoft doesn't explain it a lot 
better, but it does give more ex¬ 
amples of programs making use of 
files, so that it's a little easier to puz¬ 
zle out how it's done. 

Someday a software publisher is 
going to explain complex stuff like file 
structures as well as the simple stuff. 
That hasn't happened yet. Digital 
Research's Personal Basic tutorial is a 
step in the right direction, but it stops 
far short of what's really needed. Oh, 
well. 

When I get my PC running prop¬ 
erly, ITl benchmark Personal Basic 
against Microsoft MBASIC. My sub¬ 
jective impression is that they're 
pretty comparable^ but I don't have 
a Microsoft MBASIC that runs under 
CP/M-86, so I can't do actual tests yet. 


CB-80 Fans Take Notice 

CB-80 {compiling CBASIC) also has 
a means for compressing data and 
has its equivalent of the dreaded 
FIELD statement. CB-80 makes use of 
a Digital Research program called 
Access Manager; with it you can 
write some really complex CB-80 pro¬ 
grams, Indeed, you can write data¬ 
base programs that rival dBASE II in 
their power and complexity, 

ITI have a lot more on Access 
Manager in a later column; mean¬ 
while, serious CB-80 programmers 
ought to be aware of it. 

They also ought to be aware of 
Software Magic, 

Al Dallas is a part-time program¬ 
mer, He has developed some tools of 
great value and interest and markets 
them under the firm name Software 
Magic, 

Dallas's tools consist of lots of little 
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THE BOSS BUSINESS SOFTWARE PRODUCTS 
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YOUR BANKER WANTS THE LATEST MONTHLY INCOME STATEMENTS, 
BUT THE BEST YOU CAN GET HIM IS TWO MONTHS OLD. 


WITH THE BOSS, YOU RE THE BOSS AGAIN. 

The Boss Business Software Products are com¬ 
patible with most hardware systems* Call Balcones 
Computer Corporation to learn more about making 
yourself the Boss again. 

I Dyes, Send me more information on The Boss. ^ 

I NAME_ 1 

I COMPANY _ 1 

I ADDRESS _ I 

I CITY _STATE ___Zif ._ i 

PHONE _ I 

I TYPE OF BUSINESS_ * 

I For more i n form ation c a 11 to 11 free: 1 - 800-531 *5483 1 

I I 

Balcones Computer Corporation . 
I 5910 Courtyard ' 

I Austin, Texas 78731 t 


Today, even the greatest entrepreneur can feel 
he works for everybody but himself—the IRS, 
e landlord, the banker, even the janitor. 


THE BOSS, YOU'RE THE BOSS AGAIN* 

Business and computer experts agree the key 
solving your business problems is the choice of 
oftware. Hardware equipment selection is second. 

To be competitive today means handling large 
mounts of information quickly. To be on top 
omorrow means managing much, much more. 

The Boss Business Software Products are com- 
rehensive business software programs which get 
information you need, as you need it, when you 
eed it and the way you need it. You know your 
inancial picture at every moment. You don't have to 
to close out the books at the end of every month. 
The Boss takes care of all your business needs, 
our financial accounting, payroll, inventory and 
billing. 































utilities that let you handle data with 
CB-80. As an example, he gives you 
the function CVI(I$), which will con¬ 
vert a two-character string to an in¬ 


teger, and the reciprocal IVlKl$(I)v 
which will turn an integer into a 
2-byte string. There are lots of func¬ 
tions that call in the contents of the 


computer's registers; these are very 
useful if you're going to patch assem¬ 
bly-language routines into a CB-80 
program. 

Also included are date functions, 
functions for use with Access 
Manager, a really efficient SORT 
function based on the Quicksort al¬ 
gorithm, and other goodies. These 
are all made available as a library of 
functions you can call in a program 
and bring in at link time, 

A1 Dallas also has a book. Inside 
CB-80, that gives the addresses and 
actions of a whole lot of CB-80 rou¬ 
tines; if you're heavOy into mixing 
assembly-language routines into 
CB-80 programs, it is invaluable. It's 
a sort of advanced grimoire of CB-80 
formulas; if you're not very familiar 
with CB-80, it won't do you any good. 

For that matter, his Magic Library 
documents assume you know a good 
bit about CB-80 and Access Manager, 
although nowhere near as much as 
his book does. If you understand the 
dreaded FIELD statement, you can 
use Magic Library to good advantage. 
If you don't, you'll have to learn it 
elsewhere. 

Whimper , . . 

Sigh. The pile of unreviewed— 
indeed, sometimes unopened—soft¬ 
ware, books, and even hardware 
grows daily By its very nature, this 
column can tackle only stuff that I've 
found time to use. I cannot and will 
not write "reviews" from spec sheets 
and PR notices, Alas, that dooms me 
to fall farther and farther behind, but 
there seems no help for that. To those 
who sent products for review, I can 
only counsel patience. I'm dancing as 
fast as 1 can.B 


jerry Paurtteltc is a fi)rmer aemsfiace ettgineer and 
current science-fiction writer who iaues to play with 
computej^. 


Jerry Poumelle welcomes readers' com¬ 
ments and opinions. Send a seif-nddressed, 
stamped envelope to Jerry Poumelle, c/o 
BYTE Publications, FOB 372, Hancock, 
NH 03449. Please put your address on the 
letter as well as f/ir envelope. Due to 
the high volume of letters, Jerry cannot 
guarantee a personal reply. 


Items Reviewed 


Access Manager 

S300 

Personal Basic 

Digital Research 

POB 579 

Pacific Grove, CA 93950 
(408) 649-3896 

$150 

Attache Computer 

Otrona Corporation 

4755 Walnut 5t, 

Boulder, CO 80301 
(303) 444-8100 

S2995 

CB-80 Book 

$74.95 

Magic Library 

Software Magic 

11669 Valerio St, #213 

North Hollywood, CA 91605 
(213) 765-3957 

$49.95 

Executive Computer 

$2495 

Executive II Computer 

Osborne Computer Corporation 

26538 Danti Court 

Hayward, CA 94545 
(415) 887-8080 

$3195 

FORTRAN 8087 Library 

Avant-Code 

1508A Oxford St. 

Berkeley, CA 94709 
(415) 549-3257 

$200 

Kaypro 4 Computer 

Kaypro Corporation 

533 Stevens Ave, 

Solan a Beach, CA 92075 
(619) 481-4300 

$1995 

Modula-2 for the IBM PC 

Logitech 

165 University Ave. 

Palo Alto, CA 94301 
(415) 326-3885 

$495 

Problem-Knowledge Coupler 

PKC Corporation 

RR 1, Box 630 

Cambridge, VT 05444 

Nut available 

Super-19 

Extended Technology Systems 

1121 Briar wood 

Bensaiem, FA 19020 

$49.95 

8087 Hardware Board 

Hudson and Associates 

POB 2957 

Santa Clara. CA 95051 
(408) 554-1316 

$495 
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If you're looking to buy a 
dBASE-like system^ you'll really 
like dBASE II® 

dBASE II is the relational 
database management system 
(DBMS) we introduced to the 
microcomputer world in 1980* It 
was the best, most powerful and 
easiest-to-use database manage¬ 
ment system available* 

It still is* 

You'll wonder how you 
managed without it. 

Because it's so powerful yet 
so easy to use, dBASE II has become 
the standard for managing data 
with a microcomputer. 

Doctors and lawyers, accountants and sales¬ 
people, stockbrokers and students, big businesses 
and small are all managing their data better with 
dBASE II. Books have been written about it* And 
other microcomputer data handling programs 
measure themselves against what dBASE II can do. 

dBASE II turns data into a company resource, 

dBASE 11 starts where file handling systems 
(such as our own Friday!™) leave off. 

You get a running start on your business solu¬ 
tions because dBASE II indudes a complete hands- 
on tutorial. You can quickly and easily create a full 
business information system because all of your data 
is at your fingertips. Using English-like commands, 
you add, delete, edit, display, print and manipulate 
your information. 

Once you've decided on what you want done, 
you save the instructions so that even your least 
experienced personnel can perform the most complex 
business functions with two words: Do Invoices, Do 
Pa]/roll, Do anything that needs to be done. 

Your data and your programs are independent, 
so you can change one without changing the other; 
in fact, change the way you do business without 
destroying what you've done* 

And dBASE II even simplifies conversion from 
your present system, and can handle data from other 
programs, or create files that other programs can use. 

Circle 46 on Inquiry card. 


It's the most advanced information manage¬ 
ment tool available for your microcomputer. And it's 
only $700 (suggested retail price). 

The best selling DBMS known to man. 

dBASE If struck a responsive chord in the busi¬ 
ness community when it was introduced and quickly 
became the best selling database management 
system made for any computer, micro or mainframe* 

To see why, drop by your nearest computer or 
software store and ask for a demonstration. Then 
take a package home and use it for 30 days. If it's not 
everything we said it was, return it and get your 
money back. 

But we think you'll keep it. 

Can over 150,000 users be wrong? 

Ashton-Tate, 10150 West 
Jefferson Boulevard, Culver City, 

CA 90230. (213) 204-5570. 


/eHTON-TATEH 

©AshtonTate 1983 

dBASE n IS a registered trademark and Friday! is a trademark of Ashton-Tate. 
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TKlSolver does for equotions 
what word processing did for 
words* The first thing you should 
know about the TKlSolver"" program is 
that It is not a spreadsheet. Instead, It 
does something completely unheard 
of (until nowl-It turns your personal 
computer into a voracious equation 
processor. 

The next thing you should know Is 
that if the TKlSolver program canT 
make life with your personal computer 
easier (and pay for Itself), even if you 
use it only 15 minutes a week, you ore 
a very rare person. 

And finally, you should know ex* 
actly what equation processing is, 
and how it works. If you keep reading 
this, you will. 

Equation processing with 
TKlSolver, or problem solving 
made easy. The best way to under¬ 
stand what the TKlSolver program is, 
is to understand what it does. The 
following simple example is designed 
to do just that. If you're still a little in 
the dork after reading it, stop in at 
your locol computer store for a very 
enlightening hands-on demonstration. 

Begin by setting up your problem. 
The TKlSolver program lets you do it 
quickly, easily, and naturally. For ex¬ 
ample, a car costs $9785. What would 
be the monthly payment on a three- 
year loon if the down payment is 25% 
and the Interest rate is 15%? 

STEP 1 • Formulate the necessary 
equations to solve your problem and 
enter them on the '"Rule Sheet" simply 


by typing them in las in the screen 
photo). For example: "price-down = 
toon." 

STEP 2. Enter your known values the 
some way on the "Variable Sheet." For 
example: "9785" for price. You may 
also enter units and comments, if you 
want* 

STEP 3* Type the action command 
("!" on your keyboard) to solve the 
problem. 

STEP 4. TKlSolver displays the an¬ 
swer: the monthly payment is $254.40. 

Backsolving, the heart of 
TKiSolver* N ow that you’ve defined 


the problem and solved It, TKlSolver's 
unique backsolving ability also lets 
you think "backwards" to solve for any 
variable, regardless of its position in 
the equation. For example, if you can 
only afford a monthly payment of 
$200, you can re-solve the problem In 
terms of that constraint. The TKlSolver 
program will solve the problem, dis¬ 
playing your choice of a higher down 
payment, a longer loan term, or a 
lesser interest rate. This unique back- 
solving capability forms the basis of 
TKlSolver's remarkably flexible prob* 
lem-solving ability. 
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I Also, as you can see from the 
lample on the screen, TKISolver 
pals not only with single variables, 

[>t with entire equations and sets of 
lultaneous equations. It also deals 
Ith much more complicated problems 
Ian this one. How complicated? 
lot’s up to you. What kinds of prob- 
|ms? That’s up to you, too, but pop- 
jiT applications include finance, 
pgineering, science, design, and 
Jucation. 

(ther extremely useful and 
pteresting things TKISolver 

$5. Aside from its basic problem- 
[jlving abilities, the TKISolver program 
^rforms a number of pretty fancy 
|cks. Like: fterafiVe Solving; in which 
ClSolver performs successive approx- 
nations of an answer when con- 
:)nted with equations that cannot be 
plved directly,! like exp (x) = 2 - x • y 
nd sin lx ^ y|— 3 “ x - yl. Like: L'sf 
5 /vrng; in which TKISolver attacks 
:}mplete lists of input values and 
pives them all, allowing you to exam- 
|e numerous alternative solutions, and 
fck the one you like best. Like: Tab/es 
rjd Graphs; using the values you pro- 
jced with the List Solver, the TKISolver 
rogram will automatically produce ta¬ 
les and graphs of your data. You can 
lok at your formatted output on the 
treen or send it to your printer with 
single keystroke. And like: Automofic 


Unit Conversion; in which TKISolver 
lets you formulate problems in one unit 
of measurement, and display answers 
in another. Very convenient what with 
all this talk about going metric. 

The TKISolver program also pro¬ 
vides a wide variety of specialized 
business and mathematical functions 
like trig and log and net present 
value. 

Then, there's TKlSolver's on-screen 
Help facility that provides information 
on commands and features any time 
you want it Just type and a topic 
name. 

And of course the TKISolver pro¬ 
gram combines all these features in 
one /ntegrated program. 
TKISolverPacks make problem¬ 
solving a picnic. TKlSolverPack"^ 
application packages are specially 
developed by experts in specific fields. 
Each package contains a diskette with 
about a dozen models that include 
the necessary equations, values, and 
tables for solving a particular problem. 
The models ore usable as-is or you 
can easily modify them. 

TKISolverPack application pack¬ 
ages available from Software Arts 
include Financial Management, 
Mechanical Engineering, Building 
Design and Construction, and Intro¬ 
ductory Science. Additional TKISolver- 
Packs are on the way from Software 


Arts, McGraw-Hill, and others. 

We know youVe out there. No 

motter who you ore, or what you do, 
if it involves using equations,the 
TKISolver program is an indispensable 
tool for you. 

So, visit your local computer store 
today, and see TKISolver in action. 
You'll be amazed at how much faster 
and more effectively you II be able to 
work when you discover the power of 
equation processing with the TKISolver 
program. 




TO 





Software Arts 

The inventors of VisiCatc'- 

27 Mka lane, Wetfesby, Massachusetts 02181 
617/237-4000 


l^ou con easily define appropriate unit conversions on the unit sheet. 

K, TKI, TKtSoivef, TKiSolverPock, The Problem Crunchen ihe stylized ! and the slogon “NOW YOU DONT HAV^ TO THINK LIKE A COMPUTER TO USE ONE!" 
□re trademorlts or regislered trademarlts of Sotfware A'ts, Inc SATN, TKISATN and DIF are trademarks or registered trademarks of Software Arts Products Carp. 
Softwore Arts is a Irademork of Software Arts, Inc and Software Arts Products Corp. The TKISolver program and the TKISolverPack applications packages ore 
products of Software Arts, Inc. which is solely responsible for their contents. VisiCalc Is a registered trodemork of VisiCorp. 

Copy rig ht © 198 3 Softwore Arts, I nc. A li rights res erved p/ n i 00-092 p fi/ 83 
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The Unix Operating System 

The Unix"" operating system has descended from the realm of minicomputers 
into the midst of microcomputers, mating advanced software features to new 
and powerful 16-bit microcomputer hardware designs. This multiuser, multitask- 
ing operating system developed at Bell Laboratories offers powers and abilities 
far beyond those of normal microcomputer operating systems. Although Unix 
has attracted attention for some time, access to it usually has meant being part 
of a research project or attending an academic institution. A growing market 
now takes advantage of portable software environment; the Unix operating 
system, written in the C language (see August 1983 BYTEL makes the move 
from 16-bit microcomputers to IBM mainframes and the Cray-1 a simple pro¬ 
cess. 

In the near future. Western Electric (the marketing arm of Bell Labs) will offer 
the newest version of Unix, System 5, for the 80286, 6800, 16032, and Z8000 
microprocessors. Some of the licensed versions of Unix already available for 
microcomputers are Xenix {Microsoft's enhanced Unix) for the Altos 586; Xenix 
and UniPlus + for the Apple Lisa; 4.1 BSD Unix and Venix for Digital Equipment 
Corporation's Professional 350; the Fortune 32:16 with Unix version 7; Venix and 
Xenix for the IBM Personal Computer; and TRS-Xenix for the Model 16B. 
Western Electric is rumored to be planning a low-cost Unix microcomputer as 
well. 

Computer professionals who once refused to take microcomputers seriously 
now take a second look at the powerful 16-bit microcomputers and the ad¬ 
vanced software-development environment that Unix offers. Most find the vast 
collection of software tools (small general-purpose programs) in Unix a boon to 
their work. Other prominent features of the Unix operating system include its 
hierarchical (tree-structured) file system That allows you to break up your work 
area into easily identified groups, the ability to run several programs 
simultaneously, a flexible command shell that lets you customize the Unix 
system, 1/0 (input/output) redirection, and automatic "piping'' of the output of 
one program into the input of the next program. 

Unix also enables programs to make use of its advanced features. Applica¬ 
tions for microcomputer Unix systems, everything from Wang writer-like word¬ 
processing programs to accounting applications, are bursting onto The scene. 
Many of these are migrating from the minicomputer/mainframe environment 
and have multiuser/multitasking capabilities. Unfortunately, popular microcom¬ 
puter programs written in assembly language may be slow in coming to Unix 
and hampered by a single-user, single-task orientation. The flexibility of Unix's 
user interface allows menu-driven command shells, such as those offered by 
Fortune and Altos, that make Unix simple to learn and use. 

Unix systems are selling. The Internal Revenue Service (IRS) placed an order 
for $30-million worth of the Zilog System 8000 with the Unix operating system 
to use for word-processing, financial-spreadsheet, and data-management appli¬ 
cations. (One of the largest users of Unix systems outside the Bell system is the 
Federal Government.) Even McDonalds, looking for a break today, is buying 
Unix systems. With its expanding availability on microcomputers, the second 
coming of Unix is here. — Bruce Roberts 
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The Unix Tutorial 


Part 3: Unix in 

the Microcomputer Marketplace 

Which software companies offer licensed Unix 
and which offer look-alikes and work-alikes 


In the preceding two articles of this 
series, we've examined the features 
and facilities of the Unix operating 
system, looked at a few of the many 
applications programs available to 
use with it, and seen how users can 
customize their working environ¬ 
ments in Unix to the point of creating 
their own applications using available 
utilities. This last article explains the 
differences between the various Unix 
versions and between true Unix and 
Unix look-alike systems. You'll also 
see what changes various software 
firms have made to the Unix system 
and some of the computers it runs 
on. 

Implementations Old and New 

Over the past 10 years six notable 
modifications of Unix have been 
available to groups outside the Bell 
System, In 1973, Unix Version 5 was 
released to selected educational in¬ 
stitutions {version numbers were 
designated by the edition of the Unix 
Programmer's Manual released with 
the software). In 1975, Version 6 
became the first incarnation of Unix 
to be sold to commercial firms as well 
as to schools. The most widely used 
version as recently as last year. Ver¬ 
sion 6 has been responsible for the 


by David Fiedler 

growth of the "Unix legend" 
Because, under a government- 
ordered consent decree, the Bell 
System was forbidden to compete in 
the commercial marketplace, Unix 
was offered to all users under very 
restrictive terms, A source license 
only would be granted, and the soft¬ 
ware would be offered as is, with no 
support, no refunds, no warranty, 
and no maintenance. 

These terms were decidedly un¬ 
competitive because a Unix license 
would cost a company $20,000 (edu¬ 
cational institutions were charged 
$200), but a few firms felt the im¬ 
proved productivity achieved with 
Unix was worth the fee. 

Programmer's Workbench, more 
commonly known as PWB, was es¬ 
sentially Version 6 with certain im¬ 
portant utilities added. Among these 
were: 

• the Source Code Control System 
(SCCS), which allows you to keep ac¬ 
count of changes to a text fOe 
(whether program source code or an 
epic poem in German) so the text at 
any stage can be recreated 

• a remote-job-entry (RJE) facility 
that lets Unix users process batch 
jobs on an TBM/370 system 


• the nraff and troff packages for text 
formatting and typesetting support 

The advent of Version 7 in 1979 
brought new attention to Unix. Many 
of the previous rough spots had dis¬ 
appeared, the maximum file size had 
grown to 1 gigabyte, and a standard 
I/O {input/output) library had been 
introduced. During this period, 
microcomputers running Unix ap¬ 
peared, and Unix look-alikes such as 
Whitesmiths' Idris and Mark 
Williams' Coherent emerged. 

While it sometimes seems as 
though Wrsion 7 has been around for 
a long time, in fact it had been on the 
market for only two years when Sys¬ 
tem m was announced in late 1981. 
Relatively few architectural changes 
were made, but System III con¬ 
solidated the most important features 
of Version 6, PWB, and Version 7, thus 
allaying any uncertainty of potential 
customers as to which version was 
best, A new pricing policy was in¬ 
stituted under which licensees could 
offer binary sublicenses to their 
customers for as little as $100, In the 
view of many observers within the 
industry. System III was the begin¬ 
ning of AIST's deeper commitment to 
the Unix operating system as a com- 
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Photo 1: Digital Equipment Carparatian's Micro/PDP-11 is a microcomputer version of the original PDP-11 that Unix was developed on. 
The ^stem has a 10-megabyte hard disk (with floppy disks for backup) and 256K bytes of memory. 


mercial product* 

Unix System V was formally an^ 
nounced in January 1983, at the 
Unicom conference in San Diego* For 
the first time, users outside the Bell 
System would be working with the 
same version of Unix used by those 
inside, and they would be eligible for 
the same support, training, and ser¬ 
vice, as well. System V improve¬ 
ments included a redesigned file sys¬ 
tem for faster throughput and several 
internal changes for higher reliabili¬ 


ty. AI&T's recent announcement that 
it would be supporting source code 
licensees for Unix System V on four 
advanced microprocessors (the Intel 
286, Motorola 68000, National Semi¬ 
conductor 16032, and Zilog Z8000) 
gave notice to the industry that AT&T 
intends to keep promoting Unix ag¬ 
gressively in the fastest-growing seg¬ 
ment of the market* 

Outside Bell Labs 

Software developers are never 


satisfied with anything—even Unix. 
From the day the first tape left Bell 
Laboratories, Unix has been made 
bigger and smaller, faster and slower, 
friendlier and more cryptic* Surpris¬ 
ingly, all this poking around by peo¬ 
ple intent on improving Unix actual¬ 
ly yielded some useful results, in¬ 
cluding several variants that are com¬ 
mercially important on their own. 

The noncommercial institution best 
known for its work with Unix is the 
University of California at Berkeley. 
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The Berkeley Computer Science De¬ 
partment, under the primary leader¬ 
ship of Bill Joy (now at Sun Microsys¬ 
tems), has added the following fea¬ 
tures (among others) to Unix: 

• the ex and vi screen editors 

• the INGRES database-manage¬ 
ment system 

• a replacement for the standard 
Unix Bourne Shell, called the C-sheU 

• the general-purpose video ter¬ 
minal interface packages called curses 
and termcap 

• larger disk-blocking factors and 
other performance improvements 

• an assortment of useful general- 
purpose utilities such as more, 
apropos, finger, head, and strings (exotic 
names are a Berkeley hallmark) 

As is typical with academic groups, 
the Berkeley people have been quite 
generous in sharing their improve¬ 
ments with others. While essentially 
the code of the Berkeley programs is 
in the public domain, much of it as 
distributed discloses Bell Labs' 
licensed Unix software and so may be 
sent only to Unix source licensees. 
Nevertheless, entire nine-track tapes 
full of this code have been sent 
around the world to licensed Unix 
sites. When distributed as a package, 
the Berkeley software is usually 
known by release numbers. The 4.1 
BSD (Berkeley Software Distribution' 
package has been developed for the 
Digital Equipment Corporation 
(DEC) VAX line of computers, while 
other BSD releases are intended for 
PDP-11 computers. 

Other groups have updated the 
Berkeley software in turn and made 
it more general in scope. Many of the 
Berkeley enhancements have been 
transported to 68000-based machines 
by Unisoft Systems as part of its 
popular Unipius+ package. It is safe 
to say that a majority of Unix sites to¬ 
day run some programs originally 
developed at Berkeley. Even Al&T 
adopted several of these programs as 
part of its latest Unix System V 
release. 

Commercial Enhancements 

Interactive Systems (1212 Seventh 
St., Santa Monica, CA 90401) was the 


first commercial organization with a 
Unix license. The company also has 
the distinction of being the first 
organization to offer hardware and 
software support for the Unix sys¬ 
tem. Since 1977, Interactive Systems 
has been distributing its own en¬ 
hanced Unix system and set of utili¬ 
ties consisting primarily of what 
would today be called office-automa¬ 
tion software. Collectively called the 
IS/I system, enhancements include 
packages such as multi window 
screen editors (INed), improved elec¬ 
tronic mail programs with Telex/TWX 
facilities (INmail), and word-process¬ 
ing packages (INroff, DSTtext). Once 
exclusively tied to DEC equipment. 
Interactive Systems now also sup¬ 
ports smaller computers such as the 
Onyx and Plexus. 

Another firm that's been around a 
while is HCR (Human Computing 
Resources, 10 St. Mary St., Toronto, 
Ontario M4Y IP9, Canada). HCR has 
achieved a reputation for customer 
support while emphasizing a slight¬ 
ly different technical path from In¬ 
teractive Systems. HCR specializes in 
transporting Unix to different pro¬ 
cessors (such as the Three Rivers Perq 
machine and National Semiconduc¬ 
tor 16032), and enhancing it with 
technical improvements such as 
graphics and text overlay software. 
This last feature allows people using 
smaller processors in the DEC line to 
develop and run software that would 
normally be limited to larger 
machines such as the PDP-11/70. 

Venturcom (139 Main St., Cam¬ 
bridge, MA 02142) has developed this 
. kind of "shoehorntng" to a fine art. 
Its \^nix system manages to bring fuD 
Unix functionality to machines as 
small as the IBM Personal Computer 
and DEC LSl-liy2. Even with its small 
size, Venix adds real-time extensions 
that make it equally useful for larger 
computers. Venix has become quite 
popular for laboratory use and has 
given Venturcom a reputation for 
small-system expertise. 

Microsoft (10700 Northup Way, 
Bellevue, WA 98004) is a name that 
has long been associated with 
microcomputer system software, yet 
the firm didn't offer Unix until 
relatively recently. While some early 


versions of its Xenix system were 
developed by other software houses 
on contract, Microsoft has turned 
Xenix into a well-supported product 
with significant performance and 
reliability enhancements. Xenix is 
available on the Radio Shack Model 
16 and Apple Lisa, to name just two 
recent versions. 

The most vridely used of the in¬ 
dependently available systems is Uni¬ 
plus + from Unisoft Systems (303 
West 42nd St., New York, NY 10036), 
a company whose specialty is the 
narrowest of all. Unisoft's sole busi¬ 
ness is transporting Unix System III 
to 68000-based computers, and the 
company has plenty of experience, 
having done this 50 times or so 
already. Anyone who buys a com¬ 
puter running Uniplus + gets not 
only Unix System IE but also some 
Berkeley enhancements as well as a 
few that Unisoft added. A good 
number of compilers and applica¬ 
tions packages will work on any ma¬ 
chine with Uniplus +, including the 
NCR Tower, the Apple Lisa, the Sun 
Workstation, and computers from 
Dual, Callan, Co data. Pixel, and 
Corvus. 

Unix Look-alikes 

All of the software systems men¬ 
tioned so far are based on the original 
Bell Labs Unix that has been trans¬ 
ported to a new computer or other¬ 
wise modified. There has also been 
a thriving business in developing 
operating systems that act Like Unix 
to both the user and the applications 
code. Such look-alike systems occupy 
a significant portion of the market. 
When the first few Unix look-alikes 
were introduced, Unix subiicenses 
were priced in the thousands of 
dollars. Now that sublicense pricing 
has been substantially cut, look- 
alikes must both drop in price and 
have more functionality than before 
in order to stay competitive. Even so, 
it's historically been easier for com¬ 
puter manufacturers to deal with the 
look-alike vendors than with AIM’. 

The first and best known look-alike 
system is Idris from Whitesmiths Ltd., 
(97 LoweU Rd., Concord, MA 01742). 
At this writing Idris is still compati¬ 
ble only with Unix Version 6> but it 
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ntrcxJucing a whole new way of looking at data. 
Introducing colorful charts and graphs all at the 
push of a button. Introducing a powerful, easy-to- 
use data handling system that produces presen¬ 
tation quality graphics on most popular printers. 
Introducing GRAFOX, by Fox & Geller The compiete 
graphics software. 

Turning data into colorful charts and graphs 
is what GRAFOX is all about. And GRAFOX does 
it faster and easier than any other stand-alone 
graphics package. 

GRAFOX is powerful! With the ability to go 
directly into ISM BASIC* and .DIF data files and use 
the data for charts. And Fox & Geller's unique data- 
query capability enables GRAFOX to summarize 
data from thousands of records. Thus eliminating 
the need for the user to do any manual processing of 


•GHAFOX woffcs wrtti 
IBM BASIC and otficr comma 
delimitEd BASIC files GRAFOX aiso graphs .OIF files 
such as ttiose created on VisiCalc, 1-S-3, and D8 MASTER 


raw material. 


But most importantly GRAFOX is easy-to-use. 
Requiring no prior experience 

If you want color charts or graphs on your screen, 
printer or plotter, you want GRAFOX. The powerful, 
new, complete graphics software from Fox & Geller. 
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Fox ^ Gelfer, Inc. 604 Market Street, arnwood Park, NJ, 07407 
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Fox & Geller, U.K, 17 Wig more Street, London W1, England. 011 441-580-5816 

Circle 169 on inquiry card. 













































has retained a loyal following among 
its users due to its small size and high 
degree of portability. An 8080-based 
computer with bank-switched mem^ 
ory running full Idris can write a 
floppy disk that can be read by a VAX 
running Idris—something that can't 
generally be done with machines 
running Unix. Idris now runs on 
computers based on any of five dif¬ 
ferent microprocessors. 

Another prominent look-alike is 
Coherent, introduced a few years ago 
by the Mark Williams Company (1430 
West Wrightwood Ave., Chicago, IL 
60614). Coherent's main claims to 
fame are that it is fully compatible 
with Unix \^rsion 7 and that it comes 
with almost as many utilities as does 
Unix. It has been transported to the 
PDP41, Z8000, and 8086. 

UNOS, written by Charles River 
Data Systems (4 Tech Circle, Natick, 
MA 01760), was intended as a look- 
alike but goes even further than 
Unix. While UNOS is compatible 
with Version 7, it also supports real¬ 
time operations for fast response 
where necessary, such as in labora¬ 


tory work or industrial process con¬ 
trol. CRDS's own Universe 68 com¬ 
puter uses UNOS, as does Motorola 
on that firm's Versabus-based system. 
UNOS seems to be limited to 68000- 
based systems as a design constraint. 

Unix on Personal Computers 

Ignoring for the moment the rapid¬ 
ly dropping prices in the computer 
world, most 16-bit computers that 
mn Unix or Unix-hke operating sys¬ 
tems are out of the financial reach of 
many individuals. Never underesti¬ 
mate the ingenuity of software devel¬ 
opers, though, who have made a 
variety of Unix-like systems targeted 
toward specific computers or pro¬ 
cessors. Like Unix, these systems all 
have hierarchical file arrangements 
and most are multiuser and multi¬ 
tasking, but some are closer to true 
Unix than others. While some of 
these systems may be able to run on 
floppy-disk-based computers, a hard 
disk or other high-speed disk drive 
is necessary to fully exploit the power 
of the software. 

One of the oldest companies in the 


microcomputer field, Cromemco (280 
Bernardo Ave., Mountain View, CA 
94043), introduced its Cromix oper¬ 
ating system on the Z80 processor in 
1981, Cromix might be properly 
termed a work-alike rather than a look- 
alike: while its user interface, utility 
programs, and file system are pat¬ 
terned after Unix, its system calls are 
not compatible. This somewhat limits 
Cromix in the marketplace because 
programs written for Unix are not 
automatically portable to Cromix 
(and vice versa). Nevertheless, 
Cromix has been popular among 
owners of Cromemco equipment 
because it can emulate their older 
operating system CDOS (itself a 
CP/M work-alike) and yields quite 
respectable performance even on a 
Z80-based system. With the advent of 
its dual processor Z80/68000 board, 
Cromemco introduced Cromix for 
the 68000, also. This version has 
probably been less of a success due 
to the large number of 68000-based 
systems running real Unix, but it stiU 
lets you run CDOS programs 
because the Z80 is present. It is prob- 


AZTEC C — * C ' PROGRAM DEVELOPMENT SYSTEM 

PORTABLE SOFTWARE APPLE CPIM IBM 
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Number One Add- On Productsfor IBM PC 



\he Multifunction Cards 
\hat let you get the most 
yut of your IBM PC 

fST Research Number One Add-Ons let you 
Belize the full potential of your IBM PC or PC- 
without wasting valuable slot spaca By 
Jombining your memory and input/output 
squirements on a single card, you can take 
Id vantage of more of the capabilities IBM 
pesigned into the PC, while leaving space for 
liture enhancements as they are introduced. 
kST Research multifunction boards can add 
Lser memory from 64K to 512K to your PC 
bringing your PC memory to its maximum of 
p40K. You also receive the added features of 
Urial ports, parallel ports, a clock calendar, 
hame adapter port, and SuperPak" — the 
utility diskette with the most powerful disk 
pmulator and print spooler software available. 
>ixPakPlus" — Up to 3e4K memory, serial 
bort, printer port, optional game port, and 
plock calendar on a single card 
/O Plus ir — Up to 2 serial ports, optional 
^nn\er port, optional game port, clock cal¬ 
endar on a single card. No memory. 
llegaPlus IT — Up to 512 K memory, up to 2 
berial ports, optional printer port, optional 
game port, and clock catendar on a single 
pard. 

i^omboPlus" — Up to 256K memory, serial 
Dort, printer port, and clock calendar on a 
bingle card 

Communication Products —Other AST Re- 
^ea re h N u m be r O n e p rod ucts include sy st em 
anhancements and mainframe communica¬ 
tions products such as 3270 SNA and 5251 
germinal emulation, 3780 RJE support and 
\ST-PCner — the Local Area Network spe- 
cificalty designed for the IBM PC. 


'Quality 


I AST Research muftifunction boards come 
vith the nsr "Plus" — our unsurpassed repu¬ 
tation for quality, reliability, after-the-sales 
support, and overall design excellence — 
vhich give our products the best price/per- 
[ormance ratio in the industry. 

^ST Research N umber One Add- On Products 
are available at Computerland, Entre, Busi- 
nessland and other computer stores world- 
vide. Contact AST Research, Inc. for the 
dealer nearest you. (714) 540-1333/863- 
1333 TELEX: 295370ASTR UR 

Cnet is a registered trademark ol Orchid Teclinoiogy, Inc. 

















IMAGINE editing your BASIC pro¬ 
grams up to 5 TIMES FASTER with 
powerful tools like SEARCH. 
REPLACE. INSERT and DELETE, just 
like your favorite word processor! 

IMAGINE having over SO special 
FUNCTION KEYS, reducing fre¬ 
quently used commands to only two 
keystrokes, AND creating your own 
custom keys to perform complex pro¬ 
cedures with a single stroke. 

IMAGINE having a large and growing^ 
library of helpful programs from 
Hollywood Hardware and your '■ 
other favorite software companies 
RIGHT AT YOUR FINGERTIPS. ' 


NOW IMAGINE having all of this 
power and more in your Apple ALL 
THE TIME, without having to search 
for the right disk, wait for it to toad, 
or worry about memory conflicts, 
system crashes, reboots, etc. 

YOU HAVE JUST IMAGINED THE 
ULTRA ROM BOARD/EDITOR, a com¬ 
plete and expandable Program 
Development System in EPROM. 

TIRED OF BROKEN PROM- 
ISES? If the Ultra Rom 
Board doesn’t do every- 
thing we say, simply return 
f it within 30 days for a 
iS COMPLETE REFUND. 

I? CALL OR WRITE 

FOR COyPLETE INFORMATION. 




CURRENT PRODUCTS; 

APB-tD2—Ultra Roeti Board/Editor—(fi- 
ctudes Global Edding & APU-l — £t9Q.Q0 
APU-2—Ampersand Utildy Rom 2 -- 

£34.35 

AD-12l602-H(glT Speed 12 Bit, 16 Ctian- 
nel A/D Converter—25 microsec — 

£293 35 

PRQ-1 -PratEiSSional Prototyping Board— 
up to 52 fifi pin) sockets — S29.95 

CPU-1 -48 Line Parallel Interlace Board 

— $249.95 

“APPLt ■A ititiisterefl lEiflifinark or Atjfjle Cytnpulti 


6842 Valjeari Ave.. Van Nuys. CA 91406 • (213) 989-1204 




Qii/e QL'ings 
to ^ou/t uApp^e 


able that Cromemco will eventually 
adopt Unix and release a Cromix 
emulator to support its current 
customers. 

Two work-alike systems for com¬ 
puters based on the underrated 6809 
processor are Uniflex from Technical 
Systems Consultants (FOB 2570, 
West Lafayette, IN 47906) and OS-9 
from Microware Systems (5835 
Grand Ave., Des Moines, lA 50312). 
Both systems are supported by a 
number of C compilers and applica¬ 
tions programs on computers from 
several manufacturers. 

Micronix is available from Morrow 
Designs (5221 Central Ave,, Rich¬ 
mond, CA 94804) on its Z80-based 
Decision One line of computers only. 
This system is compatible with Ver¬ 
sion 6 Unix and Includes a CP/M 
adapter that allows most programs 
written for that operating system to 
be run. 

Owners of the IBM Personal Com¬ 
puter and its look-alikes can rejoice 
in the added power they get from the 
8088 processor and the ability to han¬ 
dle over 64K bytes of memory. While 
several of the transportable Unix 
look-alike systems mentioned previ¬ 
ously can run on the IBM PC, two 
newer products created expressly for 
the PC are worth some attention. 

QNX from Quantum Software Sys¬ 
tems (FOB 5318, Station F, Ottawa, 
Ontario K2C 3H5, Canada) is a work- 
alike operating system that has the 
additional features of interprocess 
communication, prioritized tasks, 
and support of disk emulators to im¬ 
prove system throughput. A special 
utility allows you to transfer files be¬ 
tween QNX and standard MS-DOS 
media, A C compiler and full-screen 
editor are included in the $650 price, 

A firm called Lantech Systems (861 
Chartwell Dr,, Dallas, TX 75243), 
which also specializes in user-trans¬ 
parent local-area network software, 
has announced an operating system 
called Unetix. Selling for only $99, 
Unetix provides a special user inter¬ 
face that allows you to have as many 
as 10 concurrently active tasks, each 
one executing in its own separate 
window on the PC screen. Any or all 
of these tasks can be the included 
MS-DOS emulator, which lets you 
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For: IBM PCS XT CORDNA COLUMBIA EAGLE COMPAQ COLBY DOT HYPERION 


Do you feeJ stifled by your operating 
system? The p-5ystem from NCI will 
release you. It is the complele program 
development environment for the IBM 
... Personal Com puter^ruLcompadbJeSx This— 

is the fast p-System with the special 
i p-machine emulator developed by NCI. 

■ The p-System from NCI gives you 

everything you need in one system at far 
less than the cost to add similar utilities 
to any other OS. U includes a powerful 
I screen editor, a multi-function file 

manager and RAMdisk support for fast 
access to files. Dynamic memory 
allocation lets you create programs larger 
than 64K and a print buffer frees your 


computer to perform other tasks while 
printing. 

This operating system is stable, friendly 
and easy to use, Ctsmmand options are 
TJTCsented on a triehu ftqulrmg only a 
single keystroke. The &087 Numeric 
Coprocessor Support allows extremely feist 
floating point calculations and tlie 
asynchronous I/O lets you use serial 
printer and communications routines. 

With the p-5ystem you can choose either 
UCSD Pascal, Fortran 77 or Basic as your 
programming language. NCI also offers 
hard disk support for the IBM XT, 

Corona, Columbia, Corvus, Tallg^ass, 
Davong, Genie 5+5, QCS, Datamac, 


Microdisk and Santa Clara. Corvus 
OMNINET support can easily be added 
as well as memory cards from AST 
Research and Tall Tree Systems, the 
Gobrpltis-cafd-a:nd the Hercules graphics — 
card. 

When you buy the p-System from NO you 
get technical support and complete 
documentation. 

For full details call or write: 

Network Consulting Inc. 

Discoveiy Park, 

Suite UO- 3700 Gilmore Way 
Burnaby, B.C. Canada V5G 4M1 
(604) 430-3466 


SPEED. PORTABILITY. RELIABILITY. 

Personal Comtiuter aod IBM Personal CunputBr XT are ^rade marks of InternaCional Business Machines CofporaCion The p-SysCBm'^ js a trade mark of SoFtech Microsystems, Inc. UCSD Pascal is a trads mark, 
of the.BeflfintS..(Jf.Che. University of ,CalltcirnLa..OMNlWET is a-trada-mark cf .Gdtvus SyatBms Enc. 5+3 isa Crade-iTtark oF Gema Computer CcrpDratien.GfilEinittJSr-ia a-trade mark of Frederick Etectronics; - - -- - 






run most current programs un¬ 
changed, While Unetix is a single- 
user system, it is compatible with 
Unix. Eventually, multiple PCs run¬ 
ning Unetix will be able to share 
resources and communicate at high 
speeds. 

What About Real Unix on 
Microcomputers? 

Let's consider for a moment why 
Unix wasn't initially transported to 
machines both bigger and smaller 
than the PDP-11, While a college stu¬ 
dent might not need to justify spend¬ 
ing hundreds of hours writing a C 
compiler for a new machine or mov¬ 
ing Unix to that machine to satisfy his 
innate curiosity, the situation is dif¬ 
ferent in the commercial world. The 
PDP-11 minicomputer line has, for 
years, been synonymous with good 
performance at a moderate price, and 
there were few competitors with as 
broad a base of instiled systems as 
DEC had. It made little sense to move 
Unix to a larger computer, for what 
company would risk using an unsup¬ 
ported operating system on a 
$300,000 machine? As for transport¬ 
ing Unix to smaller systems, for an 
entire decade, PDP-lls and similar 
machines were the smallest com¬ 
puters that could run Unix. 

By the time Version 7 of Unix was 
announced in 1979, it was in use on 
hundreds of computers both inside 
and outside the Bell System, and 
thousands of computer science stu¬ 
dents at universities had begun to 
ask, "Why doesn't everyone use such 
a terrific system?" With this ground 
swell of support (and the entry into 
the business world of those univer¬ 
sity graduates), only one thing held 
back the general use of Unix—inex¬ 
pensive, powerful hardware. 

Only in the last few years, with the 
advent of 16-bit microprocessors, in¬ 
expensive semiconductor memory, 
and high-performance, low-cost 
hard-disk systems, has it been possi¬ 
ble to bring the price of a powerful 
computer within reach of most small 
businesses and even many computer 
hobbyists. Unix, as both the first por¬ 
table operating system and the first 
to emphasize programmer produc¬ 
tivity over machine efficiency, is the 



Photo 2: Plexus'^ P/40 uses multiple Z8000 
microprocessors to achieve performance ap¬ 
proaching that of a VAX. 

natural choice for such systems. 

First Implementations on 
Microcomputers: The Z8000 

The first implementation of Unix 
on a microcomputer was the Onyx 
C8002, introduced in 1980. Based on 
the Zilog Z8000 microprocessor, the 
original Onyx was a desktop machine 
with an integral hard disk, cartridge- 
tape backup, 256K bytes of memory, 
and enough RS-232C ports to sup¬ 
port eight users. At about $20,000 in¬ 
cluding the Unix operating system, at 
the time it was about half the price 
of any other computer that ran Unix. 
While early versions were hard- 
pressed to keep up with multiple 
users. Onyx (25 East Trimble Ave., 
San Jose, CA 95131) kept enhancing 
its machine's performance. Today's 
Onyx offerings are much improved, 
and systems in its Sundance line are 
available with the entire computer 
built into a video terminal—including 
the cartridge-tape backup, which has 
become Onyx's hallmark. 

Zilog (315 Dell Ave., Campbell, 
CA 95008) was not far behind in in¬ 
troducing a computer based on its 
own processor. The Z-Lab Model 20, 
a precursor of Zilog's current System 
8000 line, marked the fii^t entry of 


any microprocessor manufacturer in¬ 
to the Unix arena. At the time, this 
was especially important because it 
meant factory support for the software 
and hardware both. The ZUog com¬ 
puters run ZEUS (Zilog Enhanced 
Unix System). 

Probably the most carefully de¬ 
signed ZSOOO-based systems come 
from Plexus (2230 Martin Ave., Santa 
Qara, CA 95050). Built around Intel's 
Multibus, aU Plexus machines share 
the same basic philosophy: spare the 
main processor from carrying the full 
computing load. With this in mind, 
intelligent controllers are used to run 
the disk, tape backup, terminal ports, 
and Ethernet interface. The part of 
the operating system code that runs 
each set of peripherals is actually resi¬ 
dent in the peripheral controller it¬ 
self. This way, the Unix code rurming 
on the main processor needs to make 
only high-level requests of the con¬ 
trollers and can then continue pro¬ 
cessing user programs. The result is 
that a computer such as the Plexus 
P/40 (see photo 2) has performance 
comparable to a VAX at a fraction of 
the price. 

An Aside on Chip Competition 

Why were these machines based 
on the Z8000, rather than the Intel 
8086 (which was available even 
earlier), the LSI-11/23, or the now- 
popular Motorola 68000? The fact that 
the 8086 has no memory manage¬ 
ment would allow users on the same 
8086-'based system to interfere with 
each other's programs and data; 
recently, however, engineers have 
found ways of adding this protection, 
and so 8086-based Unix systems have 
appeared. The 68000 wasn't available 
as a production item when the Onyx 
and Zilog machines were introduced, 
and other technical problems with 
this chip caused further delays in 
development of 68000-based com¬ 
puters. Perhaps as important as these 
factors is the similarity in architecture 
between the PDP-11 and Z8000: C 
compilers were developed quite early 
for the Zilog chip, a necessary first 
step for transporting Unix. 

In spite of the early problems, the 
fact remains that the 6^0 micropro¬ 
cessor can support a much larger 
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When it comes to superior performance, 
we study our lines very careMy. 


Superior printer performance is not a fluke 
It evolves from analyzing printed line after 
printed line. Taking the time to test and retest. 
After 30 years of manufacturing precision 
parts, we know that there are no shortcuts. 

And so we took the Gemini*10X and method¬ 
ically put it through its 120 cps pace. We 
achieved a print head life of over 100 million 
characters with an extremely precise dot align¬ 
ment creating each crisp character. 

So far so good. 

Next, sophisticated performance de¬ 
manded versatility. A wide choice of 
character sets, a buffer expandable 
to 8K,and the ability to interface 
with all popular personal 
computers. We added macro 


instruction, giving Gemini-lOX the capability 
to perform up to 16 operations with one com¬ 
mand. We included as standard a paper 
feed system that has a friction and fully adjust 
able tractor feed. Then we even built in the 
dexterity to print graphics and text on the 
same line. 

Done. 

And, of course, staying the best means 
constant reviewing and fine-tuning. Keeping 
the Gemini easy to find, easy to afford and so 
reliable it can be warranted for up to twice 
as long as its major competitors. 

Only the most careful 
engineering has built the new 
hard-working Geminl-IOX. 

You’ll applaud its performance. 



micromcs* inc 
THE POWER BEHIND THE PRINTED WORD. 

Computer Perlpherats DiviKlon 
2803 N.W. 12Hi Street, Oallas/Fi, Worth Airport, TX 75261 










linear addressing space per user than 
any other current 16-bit microproces¬ 
sor. It can also run at higher clock 
speeds and support virtual-memory 
schemes and has 32-bit internal reg¬ 
isters for manipulation of larger 
numbers than its competitors. For 
these reasons, and due to the rela¬ 
tively painless porting services pro¬ 
vided by Unisoft Systems, the 68000 
has become the most popular pro¬ 
cessor for small computers running 
the Unix system. 

This doesn't necessarily mean that 


the 68000 is the best chip, though, In¬ 
tel, Zilog, and DEC would be quick 
to point out that any software firm 
writing programs that could run only 
on 68000-based systems would be 
cutting out a great deal of its possi¬ 
ble market. In general, it's almost im¬ 
possible to make a blanket statement 
as to which of these four processors 
is best for high-performance Unix 
systems because so much depends 
on the overall architecture of the 
machine. Selecting a computer that 
runs Unix should be done on the 


basis of available software, expand¬ 
ability, adherence to industry stan¬ 
dards, support, service, and price— 
not just the type of processor used, 

A Few 68000-Based Computers 

Due to the large number of similar 
6SOOO-based systems in today's mar¬ 
ket, well examine only a few that are 
representative, innovative, or unique 
in some way. 

Fortune Systems' 32:16 machine, 
for example, has won a great deal of 
admiration for its introduction of a 
menu shell that lets even novice users 
perform tasks ranging from file copy¬ 
ing to system maintenance by follow¬ 
ing menu choices. Included with the 
Fortune machine is a powerful word- 
processing package and a stripped- 
down version of Unix, The C com¬ 
piler and many development tools 
are available at extra cost, but because 
Fortune's chief market is executives, 
this isn't considered a great draw¬ 
back, Fortune's base price of $5000 
created quite a stir when the system 
was introduced, although this is for 
just a bare-bones floppy-disk-based 
system. Still, the Fortune (1501 In¬ 
dustrial Rd,, San Carlos, CA 94070) 
is highly competitive with an attrac¬ 
tive package and a great deal of 
available software. 

Pixel (1 Burtt Rd., Andover, MA 
01810) uses a strategy similar to 
Plexus in boosting the performance 
of its 80/AP and lOO/AP machines, A 
TMS9900 processor handles system- 
level I/O (input/output) and memory 
mapping, a 68000 microprocessor 
runs user programs and the Unix sys¬ 
tem itself, and intelligent peripheral 
controllers pick up the rest of the 
load. A unique twist is the use of 
special video terminals that are mem¬ 
ory-mapped into the video controller 
memory. The screen editor software 
can then manipulate strings of text in 
this memory directly, instantaneous¬ 
ly updating the display without the 
overhead of sending the data over a 
serial port. Regular serial ports are 
supported by a separate controller. 

The Universe 68 from Charles River 
Data Systems, as noted earlier, uses 
an in-house Unix look-alike called 
UNOS. Both hardware and software 
have been designed for high perfor- 



Tiy listening to UNIX 


Thai s what we do in UNIX REVIEW 
W'e listen, and look, and probe 
It s surprising how much there is that's fresh and new. 

Just wailing to be shared 

Ifs often that way with things that are simply elegant. 
LikeashelL Like UNIX 

UNIX" REVIEW 

THE MAGAZINE FOR THE UNIX COMMUNITY 

UNIX is The trademark of Bell Laboratories, Ijvc. 

UNIX REVIEW' is not affiliated with or sponsored by Bell Laboratories. 

UNIX REVIEW is offered by the publishers of CP/M Review 
D UNIX REVlEW-$23/year bi-monthly □ CP/M REVIEW —$lS/year bi-tnonihly 
Name __ 

Address____ 

MasterCard or Visa No,_Exp. Date ___ 

Business Office (206) 232-6710 Editorial Office (201) 625-1797 

MAIL TO: REVIEW PUBLICATION, 2711 76th Ave. S.E., Mercer Is., WA 98040 
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CROS 


‘Dedicated to Your 
Satisfaction!’ 

LOW, LOW PRICES! 
GREAT SERVICE! 
What more can you ask for! 



PERIPHERALS FOR ALL COMPUTERS 


PRINTERS: 


DISKS: 



HALF TRACK: 

Macro Joy^sHck 
for your Apple'*' 

CompJete metal enclosure 
i Professional joystJck 
\ TAG c.ompafible 
YAdjustable 


PANASONIC 
Printer KX-P1090 

Dot Matrlit 
Bi-Directional 
MX Compatible 

96 CPS .. $499.00 


STAR MICRONICS: 

GEMINI 10K: 

The Improved S updated 10 ... 

GEMINI 15X...* *. . 

SMITH CORONA: 

TPI .. ........ 

C.ITOH: 

Prowriter I .....$ 369.00 

Prowrlter II .$ 689.00 

F-10Starwriter . $1150.00 

F-10 Printmasler. $CALL 

JUKI: 

The New! UQ Printer 

18CPS.$ 539.00 

OKIDATA: 

Microline 92 . $ 499.00 

Microline 93 .S 849.0Q 

CALL FOR PACEMARK PRICES! 


$CALL 

SCALL 

$CALL 


Kangaroo: With library case 
and 10 year warranty! 

5V4'' SS/OD (Box of 10) . . . 
SV4"DS/DD(Boxof10) ... 
SV*" SS/DD (Box of 6) .... 
SVi” DS/DD (Box of 6) .... 


HARD DISK 
DRIVES: 

DAVONG: 

(IBM, Apple) 

5MB...,. $1339.00 

10MB .. . . ..$1739.00 

15MB .$2139.00 

TANDON: 


Verbatim: 

5V4" SS/OD (Box of 10) .$20.95 

. $19.50 5W DS,/DD (Box of 10) .$29.95 

$28,50 Dyean: 

$14.50 SS/DD (Box of 10) . .. $30.95 

$22.50 5V/^ DB/DD (Box of 10) .$38.95 

MONITORS: 

Amdek: 

Color I. $299.00 

Color II.$499.00 

310G Green.$179.00 

300A Amber __$179.0I} 

300G Green .$144.00 

Taxan: Amber 12'^ ..... $144.00 
Princeton Graphics System: 

RGB Hi-Res SPNced too lowf 
Zenith: ZVM 121 Green . $ 99.00 


MODEMS: 


TM-100-2.$235.00 


DISK DRIVES: 

Fourth Dimension: 

With Controller. $270.00 

Without Controller.., $220,00 


COLUMBIA DATA PRODUCTS 
MPC Personal Computer 

Features: 

H6M PC Compatibility • 128K Ram * 

• 16 Bit processor • 

8 Expansion SJois/2 RS232/1 Parallel 
* Floppy and Winch esier 
^ controllers built In • 

Elite 1 ,.. scallSPALL for prices oh 

Elite II. $CALl>spOLUMRlA'S 

Elite III. ScallNv PORTABLEt, 


Hayea: 

Micromodem II 
with terminal program 
without terminal program 
Smaiirmdem 

300 Baud .... 

1200 Baud ... 

Novation: 

J’Cat .. 

ApplaCat II 


ICALL 

$CALL 

$209.00 

$509.00 

$119.00 

$279.00 

$CALL 


SmartCal 1200 Baud... 

U.S. Robotics: 

Password ...SCALL 


PRODUCTS FOR YOUR IBM-PC®T 


OTHER COMPUTERS 
WE ALSO STOCK: 

Franklin ACE 1000.''1200 Commodore 64K 

CafI for IBM PC and Apple lie Prices 


MBI: 

l-C—MAGIC: Programmable Graphics Screen Dump Prom Chip.. $CALL 

Monie Carlo^* GT'" Card ...SCALL 

Monte Carlo™ Quatro^" Card.........SCALL 


PRODUCTS FOR Y OUR APPLE^: 

SOFTWARE: 


TiG Products: 

Joysticks...$39.00 

Trakbail . $49.00 

Kraft Products: 

Joysticks...$55,00 

Game Paddles ....$33.00 


SOFTWARE: 

Infocom: 

Zork I... S27.00 

Zork II .. S27.00 

Zork III.. $27.00 

Deadline..,. SCALL 

Lifetree Systems: 

VolKswriter .. SCALL 


Quadram Corporation: 

Quad Board: 64K.. . SCALL 

Microfazer .....SCALL 

Maynard Electron ice: 

Floppy Disk Controller: 

Parallel .$209.00 


Continental: 

Home Accountant Plus.SCALL 

Vielcofp: 

Visidex .$179.00 

Visifiles .$179.00 

Visrtrend/Plot.. * * $225.00 

256K Visicalc .......... $179.00 


MBI 

VIP Graphics Card.. $119,00 

Appletrme Clock Card.,,,, $ 85.00 


EXPANSION 

CARDS: 


Microsoft: 

IBKCard . ....$79.00 

CP/M Z80 Card .$259,00 

Generic: 

16KCard . 1... SCALL 

VIdex: 

80 Column Card 

with Softswitch $269.00 


Advanced Logic Syatems .. SCALL 


Continental: 

Home Accountant ...$ 53,00 

On-Line: 

Screenwriter II .. $ 85.00 

Silicon Valley Systems: 

Final Analysis ,,.$134.00 

Word Handler ..$125.00 

VisiCorp: 

Visidex ....$180.00 

Visifites ...$180.90 

VisrcalG ..... $180.00 

T&G Products: 

Joysticks ... $ 42.00 

Game Paddles .$ 28.00 

Kraft: 

Joysticks .$49.00 

Game Paddles $ 33.00 


Sehal.$239,00 


PlPr^ Q For a Great Time, Call: 1-800-533-8987 

OiLVV.VO P.O. Box 22573 • Minneapolis, MN 55422 • 1-612-535-4544 

Circle 177 on inquiry card. 

TERMS AND CONDiTIONS: Payment: Personal checks are accepted although cashier's checks ar>d money orders will be shipped first. VISA and Mastercard 
accepted—add 47^ to total- Shipping: We calculate exact freight—for mail-in orders add 3% UPS GBD, 4% UPS BLUE - Monitors minimum $8.00, Delivery: 
ASAP with 2’-4 weeks on average. Price List: Features all of our up-to-date pricing. General: We replace or repair faulty goods at our discretion—refunds only at 
our discretion—no returns on software. 
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magine a single board computer wtm oil the features you need. A 
quiet, multilayer board that wouldn't need to be plugged into an expensive 
external bus. 

Meet a new high-powered friend - a compact 

board computer- We've put all Ihe features on one board for greater 
reliability and mechanical simplicity. 

Powerfui teotures Include: 

Z-80* CPU running at 5MHz 
Up to 32K of EPROMS/EEPROMS 
Up to 1 megabyte of DRAM with parity 
Flexible, mapped Memory Management system 
DMA controller 

Four serial ports, boud rotes progrommoble (RS-232, RS-422) 

Clock Calendar Chip and CMOS RAM. battery bocked up 

Counter Timer 

Floppy disk controller 

SCSI/SASI hard disk interface 

Monitor EPROM 

Runs CP/M 2.2“, CP/M Plus**, and MP/M** 

Software available to run Ihe RAM as o disk or as a 
cache butter (CP/M Plus) 

SBX expansion connectors (in case you need even more) 
Substantial OEM and dealer discounts are available. 

" does more. We designed 

after years ot consutting to success-oriented companies, we 
guided them from good ideas to finished products on Ihe market Today, 
we custom-design boords, interface systems, and softwore - in short, we 
offer unparalleled support. 

We hope you hove o question. Coll Ken Clotk today at 
Ask whoTs on board ot 


fs Q regisrered tmdemark of 

CP/M Plus. & MP/M m TeQisiefed imdemarKs of Dlgiioi Peseoitn Coip 


mance. The computer uses Motor¬ 
ola's Versabus, a 32-bit bus that allows 
high data-transfer rates. A 4K-byte 
high-speed cache memory is pro¬ 
vided so that the main 68000 pro¬ 
cessor can run at 12.5 MHz without 
wait states, which would not be pos¬ 
sible otherwise. This architecture, ac¬ 
cording to the vendor, allows perfor¬ 
mance greater than that of a 
\AX-liy 73 O at a price comparable to 
a Micro/PDP41. 

Another high-performance ma- 
chine is designed for laboratory use 
but could be equally well-suited to an 
office environment. The Masscomp 
MC-500 uses three 68000 processors 
and three separate buses internally. 
A separate graphics terminal with its 
own 68000 and 384K bytes of mem¬ 
ory supports multiple processes with 
a joystick and special windowing 
software. Masscomp (543 Great Rd., 
Littleton, MA 01460) has modified 
Unix to add process locking and 
priority scheduling and added a 
virtual-memory support package 
from Berkeley. A multiple-window 
menu system and graph-plotting 
round out the package; data acquisi¬ 
tion runs on a separate processor 
still. The result is one of the fastest 
68000-based computers on the 
market. 

As a generic look at Multibus- 
based 68000 computers, let's examine 
the Sun Workstation from Sun Micro¬ 
systems (2550 Garcia Ave., Mountain 
View, CA 94043). The original Sun 
processor board was developed at 
Stanford University, while the board 
Sun itself uses has been further 
enhanced. Sun's long suit is a high- 
quality workstation with 1024- by 
800-pixel graphics. The Multibus 
allows Sun to provide a wide range 
of peripherals, and the company's 
software expertise enables it to offer 
the Berkeley 4.2 version of Unix, 
which is otherwise available only for 
dec's VAX series of computers. Vir¬ 
tual memory, an optical mouse, 
multiple screen windows, and 
Ethernet support options enable a 
user to set up one Sun or a dozen 
with equal ease. 

What do 1 mean by "generic"? Sun 
licenses its processor board design to 
a number of different manufacturers. 
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Instant one-button color printing. 


cai=>Y 


Press here. 


It's just that easy! Any time you want to print what's on your 
Apple's screen just hit the copy button on your Transtar 315 
color printer with our PICS card installed, and it's done! No 
special programming, no lengthy code sequences, no need to 
exit your program! Just press the button and it prints! 

By adding the optional PICS card to your $599 Transtar 315 
color printer, you've opened up a whole new world of easy color 
printing. For the first time ever, our PICS parallel interface card 
enables you to screendump virtually any program -- graphics, 
charts, games « even copy-protected software! Specially design¬ 
ed only for the Apple II, !l+, lie, and Franklin computers, the 
Transtar 315 PICS card does the work of a parallel card and a 
lot more and costs only $119,95, 

At the push of a button, Transtar's innovative new 4-cotor dia¬ 
gonal ribbon will print up to 7 colors and more than 30 shades 
in a single pass. 

The 315 is precision-built to exacting standards by Seikosha, 
the most experienced company of the famous Seiko group- 
recognized worldwide for quality and dependability. In fact, 
one of the nicest things about Transtar's 6-month warranty 
on parts and labor is that you'll probably never use it! 

Innovative, inexpensive, dependable, easy: the Transtar 315. 
Color printing has never looked so good! 



Only $599. 


*PICS cards are turrunilv availablE for Apples and Franhkns. 
PICS cards for Dlhai computers will be availa^e in ihc future, 


Transtar 

A Vivitar. Computer Product 
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who generally go to Unisoft Systems 
for their Unix license and then to any 
maker of Multibus peripheral and 
memory boards. As a result, quite a 
few 68000/Multibus/Sun-board/Uni¬ 
plus + systems are available, each ap¬ 
pealing to different market needs. 
While selecting between these sys¬ 
tems can be confusing, ultimately it 
protects the constimer in the event of 
a market shakeout—if one vendor 
goes out of business, its surviving 
competitors can probably support its 
customers. 

The Intel 8086 Processor 

As I explained above, 8086 imple¬ 
mentations of Unix have been 
delayed due to hardware considera¬ 
tions. Altos (2641 Orchard Park Way, 
San Jose, CA 95134) is the chief sup¬ 
plier of 8086“based Xenix machines. 
Its ACS8600 computer is configured 
around the Multibus, while its newer 
586 computer is based on a single 
board and is small, inexpensive, and 
powerful. For around $8000, it pro¬ 
vides up to six users with the power 
of a 10-MHz 8086 and 10-megabyte 


hard disk. Intel's own Unix system is 
aimed primarily at OEMs and built 
around the Multibus, so future 80286 
microprocessor boards can be easily 
integrated. 

Any mention of the 8086 would be 
incomplete without a reminder that 
the hundreds of thousands of IBM 
Personal Computers and its clones 
represent the largest potential market 
for Unix-like software. The IBM PC 
is based on the 8088, which is inter¬ 
nally Like the 8086. 

Other Implementations 

While the 8086, 68000, and Z8000 
are the current "big three" in the 
microprocessor world, other popular 
single-chip processors can run Unix. 
The next generation of micropro¬ 
cessor chips includes the National 
Semiconductor 16032 and Intel 80286, 
both of which win be supported by 
AT&T with Unix System V. BYTE has 
presented in-depth technical cover¬ 
age of these processors already, so I 
will only mention in passing that the 
specifications of the 16032 and 80286 
are comparable to several cabinets' 


worth of mainframe hardware. HCR 
and National Semiconductor have 
both demonstrated working Unix 
systems based on the 16032, Intel is 
already demonstrating Unix for the 
80286. 

Other computers are available that 
use proprietary microprocessors. For 
example, the DEC PDP-11/23 pro¬ 
cessor can be found in both tradi¬ 
tional minicomputer environments 
and in DEC'S new Mrcro/PDP-ll. The 
Micro/PDP-11 is housed in a thin 
cabinet (see photo 1 on page 133) 
with a 10-megabyte hard disk, 
floppy-disk backup, 256K bytes of 
RAM, and two serial ports, aU for 
$9200, While these specifications are 
not unusual compared to some of the 
68000-based systems, they are 
notable because they provide the 
Micro/PDP-U user with upward com¬ 
patibility through the PDP41 line all 
the way up to the PDP-11/7D. This can 
be an important consideration for an 
end user or OEM, especially because 
most software written to run on the 
Unix system (particularly public- 
domain software) was originally writ- 


16 Colorful reasons to get doublestuff ' 




LO-RES 



DOUBLE LO-RES CONDENSED 



DOUBLE LO-RES 


Software Development Inc. now offers you somettiing that 
Apple never told you was possible in the He. It's called 
DOUBLLSTUFF.^“ 

Using standard Applesoft BASIC commands, in combination 
with your existing programs, you can expand your color graph¬ 
ics from 16 color Lo-Res (40 x 48) to double Lo-Res (80 x 48). 


Unheard of before! Availabte NOW! With BASIC commands. 
Double Hi-Res 16 colors (560 x 192 pixels) is a/fyours on your 
Apple lie. It literally doubles the width on your standard color 
TV or monitor. 

Requirements: AppEe Me— either 30 column card for double 
Ld-R esolution. Extended BO column card for double Hl-Resolution. 


NEW Products available Noventber ^93: 
doublestuff designer™ my tifrst colon ji^ boolr."^ 


D E V E 1. O P M E N T IN C\ ^ ^ 


iImIV 


D E V E 1. O P M E N T IN C\ 

Apple and AppLa logo are txadamark^ ai Gpmputer Inc- 

DoubteSitufr™ Is a trademark o( Software Developmeni Inc. 


designed by: 

Louis Bonfigllo and Peter Joselow 


To order, send check or money order in 
the amount of $39.95 

New York State residents, add sales tax xd. 

Software Development Inc. 

2053 West 11th Street 

Brooklyn, NY 11223 Tel. (212) 449-6300 

Dealer inquiries invited. 
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“^Wiat 
more can 
Ido?” 



Your computer can 
probably do more for 
you than you originally 
thought And learning 
to expand its capabilities 
is as easy as reading a 
good book. 

SYBEX is the pioneer 
of computer book pub¬ 
lishing, offering over 60 
titles developed for 
beginners through ad¬ 
vanced. They are so well written and easy to 
understand that virtually anyone can learn 
to operate a computer in a matter of hours 
Doing Business with 
Pascai by Douglas 
Hergert and Richard 
Hergerl C$17.95] The 
first of its kind, this 
book uses examples 
and explains how to: 
design business sys¬ 
tems in Pascal, write 
practical business prc^ 


'Utm 

I I w/' f 

' 



grams and use powerful Pascal language. 
Your First BASiC Program by Rodney Zaks 
[$9.95] Write your first BASIC program in 
one hourl At last, a 'how-to-prog ram’ book 
for the first-time computer user aged 8 to 88, 
Colorful illustrations and simple diagrams 
make this book both easy and entertaining, 
Mastering CfYM'" by Alan R. Miller C$16.95] 
Now you can use CP/M* to do more than 
just copy files. With this book you will learn 
how to incorporate additional peripherals 
with your system, use console I/O, use the 
file control block and much more. Also 
included is a library of useful macros. 
ThaAp^e" Crmneotion by James W. 
Coffron C$12.95) Now 
you can learn the 
simple techniques for 
putting your com¬ 
puter to work control¬ 
ling external non- 
computer devices in 
your home or office. 

Design a com puter- 
controlled burglar 




alarm system and control 
lights, electricity, and other 
non-computer devices In your 
home or office. And all are 
explained in simple, non¬ 
technical terms. 

SYBEX books are avaiiabie 
at bookstores and computer 
stores everywhere. For a free 
catalog, mail the coupon or call 
TOLL-FREE BOO/227-2346. 


Prices subject to change without notice. 

Send me: □ A free catalog 

□ 0-091 Dorrrget/SfDess wjfT? SI 7.95 

I □0-092 BA syc $9 95 I 

□ 0 -06S Mastering CP/f^ ® 16.95 | 

I □ 0 -0S5 The Appfe* Connection $12.95 j 

I Add: OSSOO/SookUPS Sales Tax CA Res. I 

j □ $ 12.00/^ok Overseas MaiJ j 

I Charge my | 

[ □ VISA □ MasterCard □ American Express | 

I Ga rd #_Exp. Date - I 

I Totat Amopni Enclosed $_I 

I Sfgnature___ I 

Name____ 

Address____ 

City/State/Zip.______ 

Mail lo: SYBEX Inc., 2344 Sixth St., Berheley, CA 94710 
L © 1983SYBEX,Inc. 1 All j 




SYBEXCOMPUTER BOOKS 
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CS6 * For Professional Prog^Ammers 


Complete C Tight Code No Royalties Llbrafy Source 

• C - The Language for Professional Programmers: C combines 
full control of the machine with the best productivity feature. 
C is used by: 

IBM Beil VisiCorp Digital Research MicroPro Wang Microsoft 

• A Complete Implementation - C86 includes all of the features 
described by Kernigan and Ritchie. C86 delivers portability, 
consistency, FULL C* 

• Extenaiona include long identifiers and additional data types. 

• Tight code la produced by C86. Only needed code is linked 
from the library. The January 1983 Byte benchmark shows 
C86 as the fastest. 

• No Royalties are payable to us on C programs you sell. 

• Library Source provided includes UNIX I/O support, interface 
with and control of the Operating System and of hardware, all 
functions described in K & R. a Mathematics Library, and a 
Trigonometry Library. 

• Overlay Support allows development of large programs. 

• Assembler may be used to write a function. Macro support can 
increase productivity. Programs are ROMable 

• Our Update Policy helps you to keep the Best Persorut Com¬ 
puter C Compiler for the 8086 as the technology improves. 


See your Dealer for: 

□ Free Information: '‘C86 Product Description"__ .... NC 

□ 'The C Programming Language" by K & R .$ 25.00 

□ The C86 User Manual"..... 35.00 

□ C86 Compiler Diskette and Manual.. 395.00 


We support all common formats under PC-DOS, CPM-86, MSDOS 
and MPM-86. 

VISA and Master Card accepted. They Say It All... We Do It ALL 


E Computer lnnovatk>nt 

10 Mechanic Street 

Redbank, NJ 07701 


CS6 IS a tradamarh of Computef Innovaltans. (nc. CPM-Bd 
and MPM-ee are trademarks of Digital ftesearch 
MSDOS is a trademark of Microsoft. PCDOS Is a 
tradamai'K at Int^matkinai Business Machines 



Prices subject to change without notice. 


ten for the PDP-11. 

Hewlett-Packard has its own imple¬ 
mentation of Unix running on its 
HP-9000, which superficially re¬ 
sembles an Apple except that it has 
three-dimensional color graphics, 
runs like a YAX, and costs over 
$64,000. Three Rivers Computer's 
Perq workstation supports an HCR- 
transported Unix with multiple win¬ 
dows and extremely high-resolution 
graphics. 

Larger Unix Hosts 

The PDP-lls have long been used 
at Bell Laboratories for software de¬ 
velopment, engineering, and office 
automation under Unix. Use of both 
Unix and the PDP-ll spread to the 
Bell Operating Companies for the 
business applications necessary to 
run the Bell System. The top of the 
PDP41 line, the PDP-H/TD minicom¬ 
puter, requires several 6-foot-tall racks 
of equipment; this machine is rapid¬ 
ly becoming obsolete due to the 
newer additions to the VAX line as 
well as the more powerful microcom¬ 
puters. 

The VAX is currently DEC'S most 
powerful line of computers, A true 
32-bit machine with virtual address¬ 
ing capabilities, the VAX has also 
become pervasive in the Unix world. 
Specific versions of Unix have been 
written to take advantage of VAX ar¬ 
chitecture: Berkeley's 4.2 BSD and a 
previous offering from AT&T known 
as Unix 32V. Other firms, such as 
HCR with its Unity system, have 
made Unix facilities avaOable to users 
of Unix-based software "on top of" 
dec's own operating system for the 
VAX, known as VMS. 

The first non-DEC machine Unix 
was transported to was an Interdata 
8/32. Interdata was replaced by 
Perkin-Elmer (2 Crescent Place, 
Oceanport, NJ 07757), the first mini¬ 
computer manufacturer to support 
Unix. This firm's most recent line of 
machines, the 3210 series, comprises 
fast 32-bit computers of file-cabinet 
size with prices comparable to high- 
end microcomputers (in the $50,000 
range). 

For those with budgets in the 
$300,000 range, Gould S.E.L. (FOB 
9148, Ft. Lauderdale, EL 33310) has its 
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Let's Talk GrafTalk 

GrafTalk is business graphics software that 
works as hard for your business as you do. 



Chances are it works with 
the hardware you want 

GrafTalk runs on CP/M systems, 
the IBM-PC and other 16 bit 
systems and with so many 
screens, plotters and 
printers that we don 
have room to list 
them all. 

Call or write to 
put GrafTalk 
to work 
for you. 

GrafTalk is 
a trademark 
of Redding 
Group Inc. 

CP/M is a 
registered 
trademark of 
Digital Research. 


REDDING 


You can use GrafTalk the way you'd like 

GrafTalk is flexible in accepting commands. You can type English- 
language commands interactively, run commands from disk 
files, or use GrafTalk's menus if you prefer. 


GrafTalk has all the graphics features you need 

Choose from stacked, percentage, clustered, or floating bars; 
exploded pies, line plots, scatter diagrams and combinations 
plots. And adjust their style to fit your needs. 


GrafTalk has lots of extras 

These include a built-in text editor, a mini-spread-sheet, 
a feature for creating your own menus, the ability to save 
and edit your graphs and the capacity to interface with 
many other programs. 


GrafTalk has good, clear documentation 

With our color tutorial and full Reference Manual, 
you can begin making useful graphs right away. 


609 Main Street, Ridgefield, CT 06877 Telex 643351 
2730 High Ridge Rd, Stamford, CT 06903 203/329-8874 





























Concept 32/87 series* At this writing, 
these are the most powerful com- 
puters running Unix with full factory 
support* Gould is rapidly becoming 
an important factor in Unix circles 
due to its commitment to Unix and 
wide-ranging product line. 

Last but not least in the minicom¬ 
puter world, we have the IBM Series 
1 . While this is the first computer 
IBM has offered with Unix support, 
it surely won't be the last* Apart from 
its Personal Computer, IBM is ex¬ 
pected to supply its 4300 mainframe 
series with Unix as well. 

Mainframes and 
Supercomputers 

The customers for this class of ma¬ 
chines generally want operating sys¬ 
tems with more controls, checks, and 
audit traUs than Unix has: it's rare 
that a firm buys a mainframe just to 
support software development. Even 
so, Unix has been available on the 
famous IBM/370 computers for years, 
although not from IBM, and not com¬ 
mercially; Bell Labs transported it a 
while back to explore the ramifica¬ 


tions of running Unix on these 
behemoths* Amdahl, the maker of 
the original IBM look-alikes, an¬ 
nounced in 1981 that it would sup¬ 
port Unix on its System 470 series. 

Any other mainfirame Unix imple¬ 
mentations are for now at the rumor 
stage only Current rumors include 
not only the IBM 4300 series but also 
the next version of the Cray super¬ 
computer—without doubt the 
world's fastest* While these develop¬ 
ments are indeed likely to occur, they 
point up a certain controversy: 
should every computer everywhere 
really run Unix? Is it necessary, de¬ 
sirable, and even possible? 

Competition from Other Systems 

Unix, if it is to be considered a can¬ 
didate for the "universal" operating 
system, should be compared with 
every operating system on every 
computer* In the interest of brevity I 
will limit the discussion to some of 
the most popular of today's operat¬ 
ing systems for microcomputers* 
Minicomputers and mainframes are 
in many cases capable of supporting 


several operating systems simulta¬ 
neously; nevertheless, these larger 
machines are more likely to use the 
manufacturer's own operating system 
because of the larger installed base of 
software* 

In the first article of this series, I ex¬ 
amined the CP/M operating system 
and mentioned that it was limited to 
8080-compatible processors. While 
this is true for the most widely used 
version of CP/M (CP/M 2*2, also 
called CP/M-80), Digital Research 
Inc., the creator of CP/M, has also 
been selling versions of CP/M that 
will run on other processors: 
CP/M-86, CP/M-8000, and CP/M- 
68000. The user interface for these 
versions is similar, but it is not always 
possible to simply recompile all your 
programs ^vritten for CP/M-80* This 
is because fewer high-level language 
compilers are available for the 16-bit 
versions of CP/M, limiting the porta¬ 
bility of applications programs* 

CP/M was not designed as a por¬ 
table operating system (although it 
was written in the high-level lan¬ 
guage PL/M, oddly enough), so the 



GRAPHICS-PLUS is a lield installable enhancement board for 
the popular Zenith^ Z19 video terminal adding many power¬ 
ful features found only on terminals costing much more. 
GRAPHICS-PLUS provides Tektronix^ 4010 compatible vector 
drawing graphics* VTIOO^ compatible 80 and 132 column 
display formats, off-screen scrolling memory^ program- 
nrvable function keys. 'Tlain English" menu “driven Set-up 
mode, and □ host of other enhancements. Installation can be 
accomplished within 15 minutes using only a screwdriver, 


Northwest Digital Systems 

P O Box 15268. Seattle. WA 98115 [206) 362-6937 


* Simple Field Installation 


1 IM Zenilh 

2 Tm Textron IK 
STM DEC 


GP-19 Upgrade for Z19 Terminal 
Z1 9 Terminal With GP-19 installed 


Graphics Plus 




GRAPHICS-PLUS 

on enhancement 

For Z19 Terminals 

from 

Northwest Digital Systems 

• Tektronix^ 4010 Compatible Graphics 

• 512 Horiz by 250 Vert Resolution 

• 80/132 Col and 24/49 Line Text Displays 

• Seven Page Off-Screen Text Memory 

I • Menu-driven "Plain English” Set-up Mode 

• 16 Programmable Keys-128 Chars Each 

• Optional Hardcopy Port 
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Beforeyou bet your software 
business on an OS, look who^ 
betting on MS-DOS and XENIX. 


A waiting market. If you write and sell 16-bit 
software, MS™-DOS and XENIX™ give you the 
largest installed base. In fact, over fifty 16-bit 
manufacturers offer their microcomputers with 
MS-DOS or XENIX. IBM, Victor, Altos, Wang, 
Radio Shack, Zenith and Intel, to name just a few. 
And the list is growing. That means there's a 
ready and expanding market for your 16-bit 
applications software. 

The UNIXtm connection. XENIX is the multi-user, 
mutti-tasking, UNIX-derived operating system 
for 16-bit microcomputers. MS-DOS 2.0 is 
Microsoft's single-user OS. MS-DOS and XENIX 
share hierarchical file structure and I/O redirection, 
including simple piping. MS-DOS 2.0 also pro¬ 
vides XENIX-compatible system calls, That means 
there's a migration path for programs written 
to run under MS-DOS and XENIX. What's more, 
both MS-DOS and XENIX are supported by 
Microsoft® languages. That's your single-supplier 
advantage from Microsoft. 

Comprehensive support. Microsoft offers you 
a full product support program. Excellent docu¬ 
mentation, Plus continual enhancements to both 
languages and operating systems. Your applications 
programs can even be listed in Microsoft's grow¬ 
ing Source Directory of 16-bit applications 
packages. Contact us for current software 
offerings and vendors. 

Leadership. Microsoft led the 
world into the 8-bit 
microcomputer 
marketplace 


with the first BASIC for microcomputers. Now, 
we're leading it into the 16-bit market with single 
and multi-user operating systems. 

Bet the winner. If you're writing and marketing 
software in the 16-bit marketplace. MS-DOS 
and XENIX are setting the standard, In fact, they're 
the standard operating systems for the world's 
largest selling 16-bit microcomputer systems. 
Which means your market is already there.. .and 
growing. Contact us for complete information. 
Before you bet your software on an operating 
system, look where your market is betting. 

BETTER TOOLS FOR MICROCOMPUTERS 

MICROSOFT. 

MICROSOFT CORPORATION 
10700 NORTHUP WAY 
BELLEVUE. WASHINGTON 98004 


MicrnoeoTt fs a registered trBctamarle, 
and MS. XENIX and ttw Microsoft 
logo are tra<temarks of Mioroisotl 
Corporabon 

UNM is 3 Eradfifnark of Sail 
Labor&tones 
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IBM 


ZENITH 
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SOFTWARE 


TOLL FREE ORDER - 1-800-421-3135 
TECHiyiCAL mm - tsozi B42-1133 
Call for programs not listed. We will try to 
beat any legitimate price for Software, 

mSi DISK - V 3 AVf - 
CP/M Program names prefaced with » are 
also avaflable for IBM PC, 

D;.VA BASL ^ ^%GEMEN 


BUY OF THE YEAR! 

DBASEIi + Everyncans data base primer 
+Extra diskette with DBase Accounting, Mail 
List and Inventory Programs, IBM PC and 
CP/M ” Call for our special price. 

Fox and Geller Quickcode with DBase 
Package ..... ■■■,..■$175 


#DB+SORT . $99 

ftCondor III.$445 

#NWA Statpack ..$349 

#TlM ..... .... $285 

#lnfostar . Call 

WOHD-PROCESSIf;G PACK/. - 

Wordstar. Mail Merge, SpeMstar.__Call 

#Wordsfar...$285 

#Mail Merge ...$135 

#Spelf Star... .... $145 

WLexisoft SpeiJ binder... $270 

#!BM PC Voikswriter. .$115 

#Aspen Spellchecker...$36 

irMetasoft Benchmark.$265 

#Sorcim Spellguard .. $135 

Peachtexl *. $285 

SPf CAPSHFETS 

ffCalcstar.$95 

#Supercatc... $185 

^Microsoft Muttiplan ..$185 

, . nn ;|jjG 


ifTCS*Equivalent of Peachtree*Specially 
Augmented By Warehouse Software Cus¬ 
tomised For Your IBM*Terminal and Printer- 

GL, AR, PA, AP... .Each Module $75 

.For AH Four $275 


#CYMA..Call 

#Peachtfee GL, AR, AP .$285 

Home Accountant Howard soft.$115 

/RAMSF PROt : 

Move-lt for IBM PC .. $105 

Haves Smartcorn Program .$80 


best Price in 

Seven Function Board—Includes Async 
Adapter, Parallel Adapter, Clock with Battery 
Back-Up and Software, Game Port. 64K 
Memory Expandable to S12K. 

1 year warranty .... $27? 


CORONA computer.Call 

Hayes 1200B Modem,..$450 

Floppy Disk Controller w/Par. or Serial 

Port. $235 

S/S D/D Diskettes...$20 

Planironics Color Board .. Call 

MPl 320K D/S D/0 Drives.Call 

Toshiba 1/2 height drives ..Call 

64 K Ram Board Expandable 256K . $150 
Stediwatt Surge Protectors 565 

10 Meg Datamac Drives .... .. . . $1750 


MIMI! MONEY BACK GUARANTEE ttmt! 
For the IBM PC—Fifty Six Utility Programs 
including: Label Program—Check 
Reconctliat ion —Numeric Conversion ^ IBM 
& EPSON Printer Set —Calculator 
Program—interest Computation—Function 
Key Set—Menu Generation—Plus 47 others 
all for $19.55 post paid — (requires 360K 
drives —160K drive version with 40 
programs only 514.95 post paid}. 


CD: > 

MS C Compiler ....$365 

MS Pascal Compiler. $285 

Prokey_____ $65 

Norton Utilities .. $65 

PCII Copy Program ..$34 

Data most Write-ON.$94 

Real Estate Investment Prog. ....... $94 

Microsoft Flight Simulator........... $38 

Howard Real Estate Analyzer II_$1 85 

CP/M 86 for IBM PC ... $49 

CBasic 86 .......$145 

CIS Cobol 86. $595 

PaJcal MT+86 W/Spp ..$450 

TERMS: Pncea include 3;% cash Add 3% lor 

charge orders. Shipping on mo^i itenrif S^.OO. 

AZ orders ^S^saJeslax. F'rice55ut3jec:l to change 

WAiA/j :c>usF 

4935 West QlendaJe Ave., Suite 12 
_ Glendale, AZ 65301 _ 


transported versions lack the univer¬ 
sality that originally made CP/M so 
popular. Also, CP/M is a single-user, 
single-tasking system with relatively 
few built-in system utilities. In fact, 
many of the programs sold for use 
with CP/M-80 are utilities that, when 
added together, give that system 
many of the features of Unix. The 
only problem is that by the time 
you've purchased all these programs, 
you're short of both money and user 
memory. While CP/M-Plus will pro¬ 
vide more performance for 8-bit ma¬ 
chines, even the newer Concurrent 
CP/M for 16-bit processors is only a 
single-user system. 

For these reasons, 1 don't expect 
CP/M to provide a serious challenge 
to Unix in those markets appropriate 
for Unix unless its capabilities are en¬ 
hanced significantly Even then, 
CP/M as a Unix-like system may find 
only the same limited acceptance as 
other Unix-like systems do today. 

What of MS-DOS, Microsoft's 
operating system for the IBM PC that 
has become a de facto standard on 
8086-based computers? Microsoft's 
plans for MS-DOS include gradual 
upgrades so that single-user MS- 
DOS will be virtually indistinguish¬ 
able from single-user Xenix, A case 
in point is the current version of MS- 
DOS known as 2.0. This system has 
a hierarchical file structure, I/O re¬ 
direction, and supports shell-like 
command files. Because Microsoft 
owns both Xenix and MS-DOS, it's a 
smart move on the company's part to 
coordinate an eventual merger. 

However, this merging muddies 
the comparison. Clearly, if MS-DOS 
is to become like Xenix {and therefore 
like Unix), it will no longer be con¬ 
sidered competition. MS-DOS is also 
limited to 8086 and 8088 processors, 
so let's look upon Xenix as the multi¬ 
user MS-DOS of the future and call 
this a battle already won by Unix. 

The UCSD p-System is one of the 
few truly transportable operating sys¬ 
tems on the market that doesn't 
resemble Unix, Sold by Softech 
Microsystems Inc, (16885 West Ber¬ 
nardo Dr,, San Diego, CA 92127), the 
p-System's most distinctive feature is 
that programs written for it have 
close to fun object code compatibili¬ 


ty regardless of what system they 
were written for. Programs don't even 
have to be recompiled to run on a dif¬ 
ferent type of computer, as long as 
the p-System is supported on both 
machines. Currently, the p-System 
runs on a wide range of processors, 
including the 8080/Z80, 8086/8088, 
6502, 6809, 68000, TMS9900, LSI-11, 
and PDP-11. However, the price you 
pay for this portability is speed. 

The p-System depends on a special 
type of machine-independent object 
code called p-code. While p-code is 
the same for all machines, it has to 
be translated into the object code for 
any particular machine so it can ac¬ 
tually execute. The catch is that this 
translation is done while the program 
is running: it's interpreted, the way 
most BASIC language implementa¬ 
tions work. Also, the p-System is 
multitasking but not multiuser. The 
p-System doesn't seem to have made 
much of a dent in CP/M sales and 
shouldn't hold Unix back a whole lot, 
either. 

There's another operating system 
being talked about a great deal lately 
that's considered by many to be new, 
but it was actually developed quite a 
while ago. Like Unix, it's both multi¬ 
user and multitasking, programmers 
who use it become inflamed with 
religious zeal, and many small com¬ 
puter makers are beginning to use it. 
It's called Pick. 

Pick Computer Works of Irvine, 
California, licenses the Pick system on 
a select group of minicomputers and 
a growing number of high-perfor¬ 
mance microcomputers. Pick's chief 
strengths are that it was developed 
specifically with commercial applica¬ 
tions in mind (it's essentially built 
around a database-management sys¬ 
tem) and that it has a strong base of 
applications software already in 
place. Pick has already proven itself 
a worthy competitor of Unix because 
it's been implemented on a few com¬ 
puters that don't have Unix also. 

The Pick brigade is small but grow¬ 
ing. A great deal depends, oddly 
enough, on the Unix software 
houses: if the visible output of Unix- 
based applications doesn't grow, 
word may spread that there's no soft¬ 
ware avaOable for Unix. This would 
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Training Programs 

Make Using Personal Computers Easy. 



Even the best application programs 
and personal computers still take a 
considerable amount of time to learn 
how to use. 

That is . . . until nowl 

Cdex Training Programs are 
coreputer-assisted training programs 
that make learning straight-forward 
and efficient. In an hour, you can 
master the material on the Cdex 
disks and begin using the intended 
product. 


It's tough to learn about computers 
from a book That's why all Cdex 
Training Programs are on disk and 
are; 

Highly interactive ... 

Creating a dialogue with you and 
serving as your personal tutor. 
Completely Self-paced ... 

You set your own learning time. 

Graphically Orienled . . . 

Remember, a picture is worth a 
thousand words. 


Usable Now and Laler . . . 

Clear and concise training and 
reference programs for the first-time 
or experienced user 
Cdex Training Programs run on the 
IBM^: PC and XT Computers, 
COMPAQ'^ Portable Computer. 
Apple® Ub. II Plus and III 
Computers, DEC Rainbow® 100 
Computer and Texas instruments 
Professional Computer See how 
effective a Cdex Training Program 
can be; ask your computer dealer for 
a demonstration. 


Cdex'“ Training Programs 
are available for 

The VisiCalC* Program 
The ^ndStar'" Program 

The SuperCalc^/SuperCalc^* 

Programs 

The Easy Writer IT" Program 

How 10 Use Your IBM'*^ Person at 
Computer with and 

Concurrent CP/M-66'“ 

How to Use Your IBM"^ Personal 
Computer with PC DOS 

How to Use Your Applet** //e 
Personal Computer 

How to Use >bur Texas Instruments 
Professional Computer with MS DOS 

Managing Your Business with the 
Lotus'"^ 1-2-3 Program 

Managing Your Business with the 
MULTI PLAN'" Program 

Managing Your Business with the 
VisiCalc^ or YisiCalc* Advanced 
Version Program 

Managing Your Business with the 
SuperCalc'^ or SuperCalc-'" Program 

The dBase II* Program 

IBMw PC DOS 2.0 

DB Master"“-Version 4 

The BPlw General Accounting Program 

IBM* Asynchronous Communications 

State of the Art^'' General Ledger 

Peachtree General Ledger 

Making Business Decisions Using the 
Lotus"" 1-2-3 Program 

Making Business Decisions Using Ihe 
MULTIPLAN- Program 

Making Business Decisions Using the 
VisiCaic^ or VisICalc* Advanced 
Version Program 

Making Business Decisions Using the 
SuperCalc- or SuperCalc"- Program 


Cdex"" Training Programs 
We make it easy. 

r;dex" 

Cdex Corporation 

3050 El Camino Real 
Los Altos, CA 94022 
415 964 7600 
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Don't let unauthorized copiers put a match to your 
profits. 

The PROLOK Software Protection System is pow¬ 
erful, low-cost insurance against piracy. 

T ••cj:-! ;■ > E.r 

Created by a special, patent pending manufactur¬ 
ing process, each PROLOK Diskette is unique. 

The PROLOK Protection System provides multi¬ 
level security, rendering mass by-pass schemes 
such as bit or nibble copiers ineffective, 
c^'-v Y- LY-- 

PROLOK Protection is invisible to the legitimate 
user. Back-up with normal system utilities. Protected 
files may be transferred to and from hard disks. 

Stop your profits from going up in smoke. Call, 
or send $9.95 for your PROLOK Evaluation Diskette 
and start protecting your bottom line. 


SOfTWARE 

PROTECTION 

DISKETTE 


Vault Corporation 
2649 Townsgate Road, Suite 500 
Westlake. CA 91361 
(805) 496-6602. ext. 444 


California residents, please add 6^b sates tax. 

PROLOK, PROLOK Software Protection Systems. PROLOK 
Diskette and PROLOK Evaluation Diskette are trademarks of Vault 
Corporation. 

c 1983 Vault Corporation. 


cause a certain amount of disen¬ 
chantment among potential Unix 
end users and be a boon for Pick. 
However, this is aU just window 
dressing because already many more 
applications programs are avaflable 
for Unix than for Pick. The Perchwell 
Corporation predicts that Pick will be 
the system of choice among OEMs 
who choose not to use Unix for pro¬ 
prietary reasons and that Pick will be 
successful in this second-fiddle role 
in much the same way that Oasis or 
Turbodos relates to CP/M. 

Competition from Look-Alikes 

If Unix functionality and com¬ 
patibility are the only way to go, then 
it seems reasonable that the hugest 
competition for standard {i.e., AT&T) 
Unix will not be from other operating 
systems but from the look-alikes and 
derivatives. Here, we're talking about 
real money competition rather than 
"which operating system is better" 
because all these implementors tacit¬ 
ly agree that Unix is better. 

The biggest question mark is 
Microsoft and its Xenix. Apart from 
the success Xenix has had with hard¬ 
ware manufacturers such as Altos 
and Radio Shack, the tie-in to IBM 
with MS-DOS means that Microsoft 
is in a good position to bid on any 
possible IBM PC contract. It's hard to 
predict whether IBM will support a 
Unix-like system on the current PC or 
wait for its upcoming 80286-based 
model. AI&T itself could have the ad¬ 
vantage in the latter case (because it 
will have the rights to the "official" 
80286-based Unix), so IBM could weU 
prefer to deal with AI&T directly. 

IBM has proved unpredictable 
before, however, and might rather go 
with Microsoft because it is smaller. 
The smallest company of all here 
would be Venturcom, which has the 
advantage that its Venix S 5 retem is 
well thought of by IBM. In the 
absence of any decision by IBM, the 
situation would be thrown open to all 
the current PC-compatible systems. 
Of these, Unetix and Venix would 
most likely end up ahead: the first for 
its price and the second for its em¬ 
bedded applications and heritage. 

Look-alikes in general have some of 
the same advantages as systems such 
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OUR LIMES ARE HELPING 

THE WHITE HOUSE 

._ 


The Lime™ is a surge protector 
from EPD. 

Surges are fluctuations on the 
powerline that can happen at any 
time, causing downtime, data loss 
and permanent damage to com¬ 
puters, software and all miCTopro- 
cessor controlled equiprrieht. 

Limes keep the White House 
Communications equipment safe 
from the dangers of power surges 
that could damage or destroy it 
without warning. Electronic pro¬ 
tection devices, like TheLemon™, 
The Lime™, The Orange™, and 
The Peach'".are at work all across 


the nation in places like 
Justice Department, Cfliemidferffl 
Bank of IM.Y., Southwesterp l^llp 
New England Telephone, dTebbld 
Inc.,Harvard University, and other 
leading organizations who know 
the value of expert protection. 

Who's protecting your equip¬ 
ment from powerline problems? 

Play it safe and go with the 
leader in surge protection that 
protects America’s leaders. With 
EPD you’re not only protected by 
the expert technology behind all 
of our products but by an insur¬ 
ance policy from Lloyds of London 


that insures thatprotection. 

With EPD' you're in good 
company. ' ^ , 


OOWTT>LOG IN WITHOUT US. 


- JrfGm 

P.O. Box 673, Waltbam, MA 02254 
(617)891-6602 . 1-800-343-1813 



as CP/M and Pick. Some manufac¬ 
turers will go for these systems 
specifically to have something they 
can control a bit better (some will do 
it just for the price differential)* 
Uniplus + will continue to be popular 
as long as the 68000 is king; it's an 
easy way to get into the market. 

The most important factor will be 
compatibility; look-alikes will survive 
only as long as applications software 
is available for them* If the dif¬ 
ferences between a look-alike and the 
original mean that software has to be 


transported to the look-alike^ it won't 
be worth the trouble to use the look- 
alike in the long run* An effort is be¬ 
ing made among these vendors to 
determine a standard system inter¬ 
face. This should go a long way 
toward keeping them all in business. 

An interesting factor is that AI&T's 
size win actually promote competi¬ 
tion. Because it's so big, it carit 
possibly do everything, and if it 
could, it certainly couldn't do every¬ 
thing right for everybody. And now 
that people are realizing how popular 


Unix is becoming, they're beginning 
to leave the universities, the Bell 
Operating Companies, and Bell Labs. 
They all have their own ideas on how 
to improve Unix and write applica¬ 
tions for it, and you'll be seeing many 
new companies spring up from this 
"underground" base of talent. 

Conclusions 

WeVe seen that it's technically 
possible for just about any machine 
with a 16-bit processor (or larger) and 
a reasonable amount of disk and 
memory capacity to support Unix. 
And in spite of the other operating 
systems around, computer firms ap¬ 
pear to be hedging their bets: they 
may support other systems, but a 
Unix implementation always hap¬ 
pens to be available. It seems neces¬ 
sary, at least in the market for today 
and for the foreseeable future, for 
many computers to nin Unix. 

But do we really need Unix on 
every machine? Industry analysts 
have called for a universal user inter¬ 
face that would let people move to a 
new job without having to relearn all 
their computer skills. This would go 
a long way toward the dream of com¬ 
puter literacy for the masses. The 
rapid proliferation of Unix seems to 
indicate that it might be a candidate 
for such an honor, ■ 


A fne, deiaikd of charts companies 
mentioned in this article, their addresses, and 
their products, can be obtained sending a 
stamped, self-addressed envelope to Unix Charts, 
c/o Infopro Systems, POB 53, East Hanover, N/ 
07936. 


References 

1. Fiedler, David and Susan. Unique: >tiur^n- 
dependent UNIX and C Advisor. Volume 2. 
East Hanover. NJ: Infopro Systems, 1982, 
1983. 

2. Freiboth , B. Unix Sysism III Guide. El Cerrito, 
CA: Pacific Micro Tech, 1983. 

3. McGilton, H. and R. Morgan, introducing the 
Unix Sy^em. New Wk: McGraw-Htll, 1983. 


David fiedler (Infopro Systems, FOB 33, East 
Hanover, Nf 07956) is the editor of the monthly 
newsletter Unique: ’^ur Independent UNIX 
and C Advisor land the magazine UNIX Review. 
He is also an analyst for The Perchwell Corpora¬ 
tion, a consulting firm assisting management of 
companies using Unix. 



''Apple test—San Francisco booth 1151." 


1S6 October 19S3 © EYTE Publicatkins Inc. 


Circle 402 on inquiry card. 
















NOW MATO COURSEWARE 
MAKES AIXXBRA FRIENDIX 


Algebra can be a fascinating 
learning experience with the 
help of PLATO® educational 
courseware. 

PLATO helps bring out the 
best in your child.. .and 
the best in your Apple II 
Plus or Apple He. 

A new series of PLATO 
lessons can help your kids feel 
comfortable and confident 
about Algebra. Practice 
problems change at random 
to challenge them; examples 
of solutions guide them; per¬ 
formance reports encourage 
them. If a mistake is made, 
PLATO shows kids the correct 
answer or how to correct it. 

So before they know it, they're 


into Roots, R>l3momials, 
Factoring, Equations and 
much more. 


These Elementary Algebra 
lessons join the growing PLATO 
library of quality educational 



courseware for microcomputers. 
Other lessons include Math, 
Foreign Languages, Physics- 
Elementary Mechanics, 
Computer Concepts, Computer 
Literacy and Keyboarding. 

See the PLATO line at selected 
retail outlets. All PLATO micro 
courseware is available for the 
Apple 11 Plus and Apple He. 
Some lessons are also available 
for the TI99/4A and Atari 800. 
For a free PLATO catalog: 
Call toll-fi-ee; 800-233-3784. 

(In Calif, call 800-233-3785.) 
Or write Control Data Publish¬ 
ing Co., PO. Box 261127, 

San Diego, CA, 92126. 

Warranty available br-c fftnn Control Data Publishing Co,, 
4455 Eastgate Mall, San Dfego, CA 92121. 
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If you’re considering linking 
up more than one computer, 
there’s only one computer worth 
considering. 

The British Broadcasting 
Corporation Microcomputer Sys¬ 
tem by Acorn, 

One of the BBC Micro’s 
many built-in features is an 
economical and powerful com¬ 
munications network. 

We call this the Econet® local 
area network. 

Econet lets you combine up 
to 254 BBC's into a single com¬ 
munications system. Virtually no 
other system lets you hook up this 


many computers this easily. 

What’s more, you can link 
two micros without any special 
hardware. And all computers on 
the Econet network can share disc 
drives and printers. 

But what really makes Econet 
such a great network of comput¬ 
ers is the computer it networks. 
The BBC Micro. The most versa¬ 
tile computer anywhere for its size 
and price, its enormous built-in 
expansion potential means it can 
handle anything from basic tasks to 
advanced Econet networking. 

It also means changing technology 
won't change it into an obsolete 


system overnight. 

All of which make Acorn the 
perfect communications system 
for schools or business. 

If you'd like to learn more 
about how Acorn can build you 
the perfect communications net¬ 
work, write Acorn Computers 
Corporation, 400 Unicorn Park 
Drive, Woburn, Massachusetts, 
01801, or call toll-free 1-800- 
225-8001 (in Massachusetts call 
617-935-1190). We’d be happy to 
communicate with you, 
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Unix and the Standardization 
of Small Computer Systems 

Developed at Bell Labs around 1970, Unix is heavily influencing 
the assimilation of systems and applications software 


Small computer systems were first 
standardized at the hardware level, 
with standard microprocessors, 
buses, peripheral chips, and 
peripherals providing increasingly 
low-cost systems. Major hardware 
vendors are now working with soft¬ 
ware houses to standardize operating 


by Jean L. Yates 

systems and applications so that 
microcomputers and mainframes can 
communicate on program, file, and 
message levels. Within the next three 
years, the most commonly used type 
of personal computer will achieve 
multiprocessing capability, and the 
number of networks and multiuser 


systems will grow dramatically. The 
Unix operating system and the C 
language will be major factors in the 
standardization of file handling and 
compatibility across small systems 
and mainframes. 

Table 1 portrays the rapid decline 
in price and accompanying increase 
in hardware capabilities of typical 
small-business microcomputers over 
the past four years* In 1979 the Vec¬ 
tor Graphic System B was one of the 
most popular small-business sys¬ 
tems* With 56K bytes of memory, a 
Z80 microprocessor running CP/M, 
single-user capabOity, and 500K-byte 
floppy disks (very high density for its 
time), the system sold for $5500* 

By 1981 a new generation of com¬ 
puters with increased hardware 
capability and a corresponding 
higher price became popular. Onyx% 
8002, for example, which could han¬ 
dle up to six users, offered 256K 
bytes of RAM (random-access read/ 
write memory) with a Z8000 16-bit 
microprocessor and the Unix operat¬ 
ing system. A tape backed up its 5- 
to 10-megabyte hard disk, and the 
system sold for $15,000 to $30,000, 
depending upon the configuration* 

Today, products such as the Radio 


Time of 

System's 

Popular Use 

1979 

Type of Computer 

Vector Graphic 
System B 

Storage Capacity 
(bytes) 

56K 

Microprocessor Used 

Z80 

Operating System 

CP/M 

Number of Users 

1 

Storage Media 

two 500K-byte 


floppy disks 


Price 


1981 

1983 

1985 

Onyx 

Aitos 586 

a future 
system 

256K 

512K 

2 megabytes 

Z8000 

6086 

68010, 286, 
386, or 
32032 

Unix 

Xenix 

a virtual type 

1 to 6 

1 to 6 

1 to 25 

tape and 

5 to 10 mega¬ 
bytes on hard 
disk 

1 megabyte 
of floppy-disk 
backup for a 

10-megabyte 
hard disk 

a 2-mega byte 
backup for 
5Ck200-mega- 
byte hard 
disk 

$15,000 to 
$30,000 

$8000 

$6000 


$5500 


Table 1: As great strides are made in improving hardware capabilities, prices of small- 
business computers will return to 1979 levels. 
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Shack TRS-SO Model 16 and the 
Altos 586 have radically reduced the 
price of Onyx-type systems. The 
Altos 586, which provides 51ZK bytes 
of RAM, an 8086 microprocessor, 
Microsoft's Xenix version of the Unix 
operating system, one- to six-user 
capability, and 1 megabyte of floppy- 
disk backup to a 10-megabyte hard 
disk, sells for about $8000, depend¬ 
ing upon the configuration. Table 1 
points out that with $6000, users 
could purchase much more comput¬ 
ing power in 1983 than in 1979. In 
addition to the Altos 586, the TRS-80 
Model 16, Fortune's 32:16, IBM PC- 
XT, and Victor 9000 are examples of 
systems offering high levels of hard¬ 
ware performance for a comparative¬ 
ly low price. 

By 1985 a small-business micro¬ 
computer selling for $6000 will pro¬ 
vide 2 megabytes of memory, use a 
32-bit microprocessor such as the 
68010 or the 386, and offer a virtual 
operating system. (Today, such sys¬ 
tems, which let you run other sys¬ 
tems over them—as you would ap¬ 
plications programs—are available 
only on 32-bit superminicomputers 
and mainframes.) This hypothetical 
1985 system should let up to 25 users 
utilize a 2-megabyte floppy-disk, 
tape, or optical-storage backup and 
50 to 200 megabytes of hard-disk 
storage. 

Increasingly, operating systems for 
small-business computers are being 
written in higher-level programming 
languages such as C, These systems 
offer networking and other commu¬ 
nications capabilities, hierarchical file 
systems, and disk sharing. Unix is 
often the vehicle used to take busi¬ 
ness applications from minicom¬ 
puters to microcomputers, Unix and 
the C language are increasingly evi¬ 
dent in standard software for 16-bit 
micros. 

The Drive to Standards 

The standardization of hardware 
has been clearly demonstrated, and 
standardization of the operating 
system is evident from the populari¬ 
ty of CP/M, MS-DOS, and Unix. 
These three operating systems are 
keys to large libraries of applications 


software. Currently, the big push in 
standards is to connect microcom¬ 
puters to minis and mainframes. 
Although the hardware and operat¬ 
ing-system levels are themselves 
problems, the biggest problem is 
connecting packaged applications 
such as Visicalc or word processors 
to mainframes and allowing files to 
be shared and manipulated from 
mini- or mainframe-based data 
storage to micro workstations. 


Licensed Unix sites 
will number 1 A mllilon 
by 1987. 


Available for micros, minis, and 
mainframes, Unix becomes a viable 
standard for file and program com¬ 
patibility. 

Standardization Areas 

To connect micros to mainframes, 
standardization must occur at several 
levels. Although it might initially ap¬ 
pear that standardization should oc¬ 
cur at the hardware-connection level, 
most of the standardization needed 
for software transfer to mainframes 
and across different types of micros 
occurs at the operating-system level. 


And in many cases, Unix is the stan¬ 
dard by which new operating-system 
developments are being compared. 

At the operating-system level, the 
file format, or the way in which files 
are held on a floppy disk, is undergo¬ 
ing considerable standardization. 
The type and order of bits at the 
beginning and end of files and the 
way in which data is held in the file 
maintain, in many operating sys¬ 
tems, the same format that Unix has 
historically used. Unix holds almost 
all data and text files in standard 
ASCII (American National Standard 
Code for Information Interchange) 
code and does not encode or encrypt 
data unless it proves absolutely 
necessary. Great flexibility in moving 
or manipulating files is thus main¬ 
tained. You can observe most Unix 
files with a text editor and see what 
they contain, unlike binary or hexa¬ 
decimal files, which produce only 
dashes and blips on the screen. 

Command names, directory struc¬ 
tures (specifically the hierarchical 
directory of Unix), I/O (input/out- 
put), and record locking are other 
areas of standardization on which 
Unix is having a great impact. Lan¬ 
guage (gross and subsets) syntax and 
function call names and arguments 
are other areas where the C language 


SOFTWARE 



-OPERATING SYSTEM 
FILE FORMAT 
USER INTERFACE 
COMMAND NAMES 
DIRECTORY STRUCTURES 
I/O 

RECORD UDCKING 

LANGUAGES 

SYNTAX 
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SEMANTICS 

FUNCTIONAL CALL NAMES 
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Figure 1: A look at the various areas that are experiencing standardization. 
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Unix for Microcomputers—A History 


and the system calls of Unix are 
evolving* 

At the applications-software level, 
drivers for terminals and disks are 
standardizing as vendors realize the 
importance of offering a standard in¬ 
terface for easy transfer to their com¬ 
puters* File transfer from micros to 
mainframes is also becoming stan¬ 
dardized* A format growing in 
popularity is Visicorp's DIF, which 
has been adopted by most spread- 
sheet-application vendors as the 
standard way to hold and manipu¬ 
late spreadsheet data* For more in¬ 
formation on this data-interchange 
format, see '"DIF: A Format for Data 
Exchange between Applications Pro¬ 
grams" by Candace E. Kalish and 
Malinda F* Mayer (November 1981 
BYTE, page 174). Some of these stan¬ 
dards are shown in figure 1. 

Standard Operating Systems 

The three major families of stan¬ 
dard operating systems are MS- 
DOS, CP/M, and Unix. Figure 2 
shows that MS-DOS is expected to 
be the market leader for the next 
three years. CP/M-80 and CP/M-86 
together match the market size of 
MS-DOS, and the recent Visicorp/ 
Digital Research alliance could push 
CP/M-S6 up near the MS-DOS level. 
(Visicorp and Digital Research have 


Developed b}/ Bell Laboratories around 
1970 for use on minicomputers, the Unix 
operating system has evolved into a multi¬ 
user system for 16-bit business microcom¬ 
puters. In contrast to the Apple If which 
uses a 6502 8-bit microprocessor, or the 
TKS-80 Model I, which incorporates a 
Z80, a 16-bit microcomputer includes such 
microprocessors as the 8086 or the 68000. 
As a multiuser system, it lets many users 
interact simultaneously with the computer 
from different terminals. 

Unix is actually an operating-system 
chameleon; its many forms and flavors are 
the result of adapting research and devel¬ 
opment software to commercial uses. To¬ 
day, the operating system is distributed by 
more than 100 computer and software ven- 


agreed to place Visi On, Visicorp's 
user interface, over Digital Re¬ 
search's operating systems and to 
provide language and tool support 
for each other's products*) 

The number of licensed Unix in¬ 
stallations by the end of 1986 will be 
only 1*4 million, although pending 
announcements by small-system 
manufacturers, specifically Commo¬ 
dore, could boost that figure by 
another million units. Although the 
number of Unix licenses is less than 


dors. Some versions are specifically for use 
on microcomputers, and some forms of 
Unix have been retvorked to meet the needs 
of such users as engineers, typesetters, and 
government agencies. 

The majority of Unix users are micro¬ 
computer owners whose specific needs dif¬ 
fer from those of the traditional computer 
user. Many find themselves confronting 
a multiuser operating systmi pr the first 
time and are thus unfamiliar mth the 
special software-maintenance requirements 
such systems involve. Because Unix was 
not developed for the uninstructed user, 
a beginner cannot take advantage of much 
of its computing power. 

Two companies in particular are promot¬ 
ing the adaptation of Unix for microcom- 


that of MS-DOS or CP/M, those 
operating systems' sales figures (in 
dollars) are nearly equal. An average 
Unix-based system is a higher- 
performance micro or mini that can 
accommodate multiple users and 
costs more than a system running 
MS-DOS or CP/M. 

Table 2 shows the number of new 
Unix licenses and the dollars that will 
be spent on licensed mainframes, 
minicomputers, and microcomputers 
from 1981 through 1986. The micro- 



1980 1981 198Z 1983 1984 1985 1986 

Figure 2: Projected sales of major nonproprietary operating systems through 1986. 


CUMULATIVE SIZE OF INSTALLED BASE 


*DOE8 NOT INCLUDE CP/M-16 IN SILICON 


4.5M 


Z.3M 

Z.OM 

1.4 M 


CUMULATIVE NUMBER OF UNIX LICENSES 
THROUGH DECEMBER19B6 



Figure 3: At the end of 1986, mainframe and 
minicomputer licenses pr Unix will represent 
only 2 percent of the total number issued. 
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puters: Microsoft Corporation of Bellevue, 
Washington, with its Xenix operating 
system for use on ^056-^ Z8000-, and 
CSOOO-lxised microcomputers, and Unisoft 
Systems of Berkeley, California, which 
makes a system pr 68000-based microcom¬ 
puters. Other vendors have brought Unix 
to such computers as the Onyx and 
Plexus. 

From its origins as a software program 
for text editing and prmatting, Unix has 
evolved over a decade to the point that it 
is now a massive set of programming tools 
for software development, text preparation, 
and communications in addition to its 
ability to perform operating-system func¬ 
tions. The developers of Unix pioneered the 
concept of software portability—the 


capability of operating on mrious types of 
computers. This concq^t was introduced 
by the Bell System because it didn T want 
to have to write new software when it 
decided to use a new type of computer: 
Portability has proven to be a major sell¬ 
ing point for Unix. 

The C Language 

is written in the C language (see 
the 1953 BYTEJ^ which was also 

developed at Bell Laboratories. Machine- 
independent C was designed for large soft- 
ivare programs that can be used on various 
types of systems; Unix derives its portabil¬ 
ity from C* Many microcomputer com¬ 
panies develop applications software in C, 
often using Unix tools, which are 


computer market represents the bulk 
of Unix units and dollars, although 
the minicomputer sector is by no 
means insignificant. Figure 3 
diagrams the predicted preponder¬ 
ance of Unix licenses for microcom¬ 
puters through December 1986; 
those licenses will account for 98 per¬ 
cent of the total issued. 

The Shift to Commercial Use 

From 1980 to 1986, Unix end users 
will change dramatically. As figure 4 


indicates, Unix users in 1979 were 
almost entirely from research facili¬ 
ties and universities, the Bell System, 
or the government/military. At that 
time, commercial users made up 
only 3 percent of the total. By the 
fourth quarter of 1983, however, 93 
percent of an estimated 100,000 total 
Unix sites will be commercial. 

As the Unix market changes to 
meet commercial needs, it will also 
serve a vertical market, one that pro¬ 
vides specialized software to such 


Annual Distribution of New Unix Licenses 



1981 

19B2 1983 

1984 

1985 

1986 

Total 

On mainfrarries 







$ Million 

3.7 

7.6 42.2 

38.3 

111.9 

119.1 

372.8 

Units 

9 

20 115 

248 

325 

370 

1087 

On minicomputers 
$ Million 

220.5 

357.0 542.0 

838.0 

1015.0 

1053.0 

4025.5 

Units 

1310 

2200 3375 

5050 

6710 

7690 

26.335 

On miaooomputerB 
$ Million 

314 

447.3 1588.8 

3437.7 

4996.1 

5256.5 

15.757.8 

Units 

1320 

23.710 110,600 

269,800 

414.800 

495,500 

1,315.730 

Grand total 







$ Million 

255.6 

811,9 2173.0 

4364.0 

6123.0 

6428.6 

20,156.1 

Units 

2639 

25,930 114,090 

275,098 

421,835 

530,560 

1,343,152 


Table 2: Demand for Unix licenses for microcomputers will skyrocket over the next three 
years. 


specifically designed for efficient C 
programming. 

Bdl labs has continued to enhance Unix 
software and releases periodic updates. 
With its release of System V earlier this 
ymr, Bef/ demonstrated support of versions 
for microcomputers in addition to its line 
of minicomputer-oriented products. Bell 
may decide to offer additional microcom¬ 
puter and business software in the future. 
Today, more than 200 independent soft¬ 
ware vendors offer Unix applications pack¬ 
ages for spreadsheet, accounting, inven¬ 
tory-control, and other business uses. 


diverse fields as banking and 
medicine, which implement Unix 
yet cannot share applications pack¬ 
ages. 

The Vertical Unix Market 

Yates Ventures surveyed more 
than 600 companies, mostly mini¬ 
computer systems houses that sell 
vertical-market software packages as 
turnkey systems with 16- or 32-bit 
minicomputers. Of the companies 
surveyed, more than 400 have prod¬ 
ucts that could run under Unix; 250 
expressed an interest in or said they 
planned to offer their software on a 
Unix system. 

The vertical market's potential for 
Unix varies from area to area. One of 
the largest areas is the banking in¬ 
dustry, which is particularly inter¬ 
ested in lower-cost fault-tolerant or 
nonstop systems. Fault-tolerant sys¬ 
tems provide buOt-in mechanisms 
that work to prevent breakdowns. 
Tandem originally had the market 
for nonstop systems to itself. Such 
companies as Auragen, Bunker- 
Ramo, Parallel, and Tolerant Trans¬ 
action Systems, however, are now 
competing with Tandem and offer¬ 
ing much less expensive computers. 
These manufacturers are providing a 
viable alternative for those sectors 
purchasing nonstop systems. Many 
of these groups simply cannot afford 
the bigger Tandem systems. 
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'ake that, bud. (And retaliate fast. 

I know phone rates are low now. 
but game's cutting into sack time.) 


To all reps: Price changes on follow 
ing items effective immediately; 
Ho, lO-lilA, J0-114A; 10-AL. 


Hank: Here's the report you’ve been 
waiting fot Hope you put your system 
on automatic and didn't wait up. 




Your computer's telephone. 




''Illlllllllllllll Vlllll/Mli^ 


Wouldn't it be great if. somehow, you md 
could connect your computer to your 
accountant's, down the street? Tb the 
IBM* * PC at the branch office, upstate? 

Or to your favorite chess challenger, 
aaoss country? 



With a telecomputing system by 
Hayes, you can. 

Quickly. Easily. And for the price of 
a ^one call. 

Hayes Smartmodem. Think of it as 
your computer's telephone. Hayes 
Smartmodem 300. and the faster 
Smartmodem 1200, work with any 
computer with an RS-232 I/O port 
They allow you to communicate, 


over ordinary phone lines, all 
aaoss America. 

But any modem will send and 
receive data. 

Smartmodems also dial answer 
and disconnect calls. Automatically. 
Without going through the telephone 
receiver, making them far superior 
to acoustic coupler modems. 

Choose your speed; choose your 
price. The lower-priced Smartmodem 
500 is ideal for local data swaps 
and communicates at 300 bps. 
For longer distance and larger 
volumes. Smartmodem 1200 
communicates at 1200 bps or up 
to 300 bps. with a built-in selector 
that automatically detects trans¬ 
mission speeds. 

Both work with rotary dials, 
Ibuch-Tbne* and key-set 
systems: connect to most 
timesharing systems: and 
feature an audio speaker. 

Either Smartmodem is a perfect 
match for many different computers, 
And if you have an IBM PC, Hayes 
also provides the perfect communi¬ 
cations software. 


Smartcom We spent a lot of time 
developing our software, so you can 
spend less time using it. Smartcom II 
prompts you in the simple steps requirec 
to aeate, send, receive, display, list, 
name and re-name files. It even receives 
data completely unattended-especially 
helpful when you're sending work from 
home to office, or vice versa. 

And if you need it. there's always 
"help:* One of several special functions 
assigned to IBM function keys, this 
feature explains prompts, messages, 
etc to make communicating extra easy. 

With Smartcom II, it is. The program 
remembers communication parameters 
for 26 different remote systems. Just 
punch a key, you're all set 
You can treat dial-up and log-on 
sequences the same way. In met. Smart- 
corn II comes with codes already set up 
for four popular information services. 
COMPUSERVE?DIALOG'S KNOWLEDG 
INDEX^^ DOW JONES NEWS/RETRIEVA 
SERVICE, and THE SOURCE?"^ AMERICA' 
INFORMATION UTILITY.^^ Procedures 
fo r obtaining an account with each of the 
services are included in the Smartcom II 
manual But that's not all. 

Special offers for Smartcom II 

owners! Dow Jones 
^ News/Retrieval 
Service has a special 
introductory offer for 
Smartcom II owners. By calling a toll- 
free number, they receive a free 
password and one free hour of service 
anytime after 6:01 p.m.. local time. 

You'll also be entitled to a valuable 


Special offers 

0Hayes' 
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1979/4Q 
11500 SITES} 


END USERS OF UNIX 


\^elcome to TELEMAILI Your last access 
/as.IViesday, Jan. 4.195) 11:07 a.m. 
!HECK these bulletin boards: 
■ELEMAIL..TELESOFT,.. 


subsaiption offer for THE SOURCE. 
Smartcom II owners who subscribe to 
THE SOURCE will receive one free 
hour of daytime service. 

Like all our products, Smartcom II 
and both Hayes Smartmodems are 
I backed . by excellent 




documentation and full support from 
us to your dealer. 

So see him today, Break out of 
isolation. Get a telephone for your 
desktop computer, 

Hayes Miaoconmuter Products. Inc., 
5923 Peachtree Industrial Blvd., 
Norcross, GA 30092. 404/449-8791. 

Smartcom IJ is a trademark ^ Hayes Miaocomputer 
Products, loc 

'TM American Ifelepbone and Ty^apJii 
• *1BM is a registered trademark d International Business 
Machines, Corp. 

© Hayes Micrcxomputer Products, Inc 
Sold oiily in the U.SJ^. 

COMPUSERVE INFORMATION SERVICE is a legisteted 
trademark of CompuServe. liKoipoirated. an H ^ R Block 
Company 

KNOWLEDGE INDEX is a service mark of DIALOG 
Lnfbnnation Services, Inc. 

DOW JONES NEWS/EETRIEVAL is a legisleted trademark of 
Dow Tones & Company. Inc 

THE SOURCE and AJ^RICA S INFORMATION UTILITY are 
service marks of Source Tblecomputing. a subsidiary of the 
Reader's Digest Assodation .Inc 


Circle 207 cn inquiry cerd. 


IBBZ/ZQ 
t eooo SITES) 



1983/40 

{ESTIMATED 100,000 SITES) 



Figure 4r Tfiese pie charts show a projected shift in the type of user implementing Unix. 
By the end of this year, approximately 93 percent of licensed sites will be devoted to commer¬ 
cial applications. 


The Market for Unix 
Applications Software 

Based on marketing interviews it 
regularly conducts, Yates Ventures 
has projected what types of applica¬ 
tions software will make up the total 
Unix market of $282.6 million in 
1983. Accounting and business- 
systems software, for example, will 
represent 30 percent of the Unix 
market. Word-processing packages 
will hold second place with a 25 per¬ 
cent share. The productivity- 
management sector, which includes 
such packages as electronic spread¬ 
sheets, will represent 15 percent. 
Figure 5 compares the applications- 
software-market breakdown for 1983 
with projected figures for 1986. 


By 1986 vertical-market packages 
will dominate a $1.7 billion market, 
representing 37 percent of the total. 
Productivity-management packages 
will make up 26 percent of the overall 
market, with accounting and 
business-systems software running 
third at 15 percent. Figure 6 depicts 
the shift toward verticality—Unix 
applications-software vendors will 
see significant growth in that seg¬ 
ment. Note, too, that in 1983 hard¬ 
ware vendors and applications- 
software developers will evenly 
share 80 percent of the sales of Unix 
applications packages. Systems in¬ 
tegrators will represent a scant 4 per¬ 
cent. By 1986, however, that seg¬ 
ment will be selling microcomputers 
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Circle 123 on Inquiry card. 



WORD ^ 
PROc:E&StNG 


vertical 


PRODUCTIVITY 

MANAGEMENT 


accounting/ 

BUSINESS 

SYSTEMS 


GRAPHICS 


UNIX 16-BIT APPLICATIONS-SOFTWARE 
MARKET SHARE 
(PERCENT BY NEW SALES) 


fmn L Yates is president af Yates Ventures {4962 
El Camino ReaE Los Alias, CA 94022), a firm that 
conducts marketing research on Unix, publishes 
periodicals and books, and produces training 
materials m the operating system's use. Author of 
The User Guide to the UNIX System arjd 
Business Guide to the UNIX System^ she is also 
a member of the National Computer Conference pro¬ 
gram committee. 


m 


with Unix as the standard operating 
system, and its turnkey system for 
vertical markets will bring its market 
share to 55 percent. Also by that 
time, independent third-party ven¬ 
dors of applications software will 
control 30 percent of the market 
while hardware vendors hold on to 
10 percent. 

Conclusion 

The standardization of small com¬ 
puter systems, which began at the 
hardware level, has now reached 
operating systems and applications 
software aimed at the Unix market. 
Encouraged by the availability of 
Unix on microcomputers, minis, and 
mainframes, vendors will continue to 
adapt it across the spectrum of 
microcomputer and mainframe prod¬ 
ucts. Moreover, the vertical market 


Figure 6: Turnkey systems for vertical 
markets will strengthen systems integrators' 
position among vendors of Unix applications 
software. 

for Unix will expand. In the future, 
Unix microcomputers can be ex¬ 
pected to command a large share of 
the microcomputer market because 
they are priced higher than units that 
run MS-DOS and CP/M. In the years 
ahead, those Unix-based micros will 
be sold largely by systems integrators 
that will offer vertical-market turnkey 
systems previously offered only on 
minicomputers with proprietary 
operating systems. ■ 


19BG 


DATABASE 

MANAGEMENT 


$1747.2 m 


Figure 5: Applications software for Unix 
16-bit systems will bring in more than $1.7 
billion in 1986. 


APPLICATIONS-SOFTWARE 
VENDORS FOR UNIX 


19S3 
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•DTHEH INCLUDES INDEPENDENT CONSULTANTS, 
RETAIL DEALERS AND MAIL-ORDER MOUSES. 


MicroSpoolet 

Saves Time 

MicroSpoolers mean an end to 
waiting. The MicroSpooIer stores 
data and feeds it to your printer as, 
fast as it can handle it. You don’t 
lose valuable computer time 
waiting for the printer to do its job. 

Easy to install. Easy to use. Easy 
on the budget. These stand-alone 
MicroSpoolers can be installed in¬ 
line between virtually any printer 
and any computer. 

Features: 

• 16K memory (user expandable 
to 32K or 64K) • Status readout 
• Internal power supply • Vertical 
mount configuration • Indepen¬ 
dently selectable baud rates and 
handshaking • Satisfaction 
guaranteed • Priced from $219.00 


MicroSpooter 

iUFHR / INfEllFACE 

/-STATUS-V 


COPY 

PAUSE 


r-RESET — 


CONSOUWK rORRORAffON 


Send or call toll free for liieraiure 
on our c omplete Spooler lines. 

CONSOLESK 

CORPORATION 

Dept. 2-48 

1840 Industrial Circle 
Longmont. CO 80501 
(303) 651-2014 
800-525-6705 
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Repeat it once morc... ‘‘No manual 
tax preparation in ^84” 


Micro-Tax" can turn your personal 
computer into a profit center—you'll 
increase your client volume and take 
the drudgery out of lax preparation, 
And since the returns never leave 
your office, you have complete client 
security. 

MICRO'TAX* IS COMPREHENSIVE. 
It offers three Federal tax packages 
and 23 fully Integrated state pack¬ 
ages. so you can select the programs 
that best meet your needs. Level II 
has a tax depreciation module, and it 
automatically computes underpay¬ 
ment penalties, selNemployment 
taxes, minimum taxes, and 
income averaging. For those who 
prepare Federal partner¬ 
ship, corporate, and 
Subchapter S returns, 

Micro-Tax" has a Federal 
Level III package. Each 
tax season Micro-Tax" 
offers you an update 
package. 

MICRO-TAX" IS VERSATILE 
The program is compat¬ 
ible with your IBM PC" or 
XT*, DEC Rainbow", 

Radio Shack*, or any 
other personal computer 
with CP/M". PC DOS* or 
MS DOS" — Irom Apple* to 
Zenith*. 


Instead, save yourself 
time and money and 
satisfy your clients 
with your personal 
computer and... 

mCROTAX 



FULL FEDENIAL 
PERSONAL 

computer 

SYSTEMS 


Level I, IndivUual 


Level II, PreTe&aieiiel 
Individual 


Level: III, Parlnershlp/ 
Cerperate 


Level IV. Overseas 


1903 FEDERAL FORMS ARO SCHEDULES IKCLUOED 


■i: ^ 






MICRO-TAX* IS FLEXIBLE, it's up to 
you: you can input the client lax infor¬ 
mation at the time of interview and 
produce the forms immediately, or en¬ 
ter data during the day and batch 
print returns at night. Micro-Tax* prints 
your returns on IRS forms, IRS ap¬ 
proved substitute forms, or with trans¬ 
parent overlays, 

MICRO-TAX" IS FRIENDLY. You can 
organize data entry in a sequence 
very similar to that of manual tax prep- 
aration, or you can compute forms 
out of sequence. It's up to you. So go 
ahead, repeal it once more ... 

'Wo manual tax preparation in ’84 
No need^once you’ve got Micro-Tax". 

Call Micro-Tax’' direct for 
complete details, or cafl 
your local dealer 
Prove it to yourself: 
order a demonstration 
package—a complete 
1982 Federal, Corporate/ 
Partnership or Slate sys¬ 
tem for only $58.00 each. 


PRINTS 


loms and schadules subjcEl lo final IRS changes 1or19S3 lax year. 

Integrated slate returns available ^ Orders taken tor yaarly update packages 


‘C/PM—trademark of Digital ResBarchi, 
Inc,; DEC Rainbow—trademark d 1 
Digital Equipment Corp.; MICRO-TAK— 
trsdernark □( MicrocompuiEr Tax systems. 
Inc.; MS DOS —trademark of Micmsoil 
Corp.; PC DOS, IBM PC. and IBM XT— 
trademarks ol IBM: Apple—trademark of 
Apple Computers: Zenith-trademark of 
Heath Company and Zenith Radio Cqrp.; 
Radio Shack-trademark ol Tandy Corp 


Cird 0 308 on inquiry card. 


MICRO-TAX* MICROCOMPUTER TAXSYSTEMS, INC. 
62D3 Variel Avenue, Suite A Woodland Hills, CA 91367 
Dept IB Ptione (213) 704*7800 
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Anything else is 
just a lot of noise. 


In a market where noisy superlatives such as 
“incomparable", "second-to-none", and "the 
epitome of excellence" are casually applied 
to a wide variety of printers, Siemens has 
taken a more quiet and purposeful approach. 

The FT-88 is our new jet matrix printer. Upon 
close inspection, you'll see that it is equipped 
with all the features your business can benefit 
from—consistent print quality in a variety of 
type styles, high speed (150 cps), tractor or 
single-sheet plain paper feed, full graphics 
capability, universal interface with personal or 
desk computers, and modular design for 
simplified service, if it is ever required. 

But in addition to this, the PT-88 offers you 
something that many others simply can’t... 
a QUIET working environment. Listen very 
carefully. The super-silent PT-88 whispers 
while it works, at less than 50 dBA. Compare 
it to those that operate at more than twice 
that sound level and clang, screech, rattle 
and shriek. Then think of how nice it will be to 
accept phone calls or conduct meetings while 
the PT-88 is hard at work... right next to your 
work place if you wish. 


In short, the PT-88 puts it all together— 
reliability, flexibility, performance, and low- 
cost operation—all in one compact, super- 
silent unit. The result is a printer of exceptional 
long-term value. Now the question remains— 
Is it incomparable? Second-to-none?lTie 
epitome of excellence? We'd want you to 
decide for yourself. One thing's for sure. It’s 
remarkably quiet. And in an increasingly 
noisier business environment, we think that's 
something you can appreciate. 

Por more information, contact: 

Siemens Communication Systems, Inc. 

Office Terminals Division 
186 Wood Avenue South 
Iselin, NJ 08830 
(201) 321-3400 or 

240 East Palais Road, Anaheim, CA 92805 
(714) 991-9700. 


Quietly impressive printers... 
from Siemens. 






A Tour Through 
the Unix File System 

How to find your way around in the multiuser 
Unix operating system and its associated files 

by James Joyce 


Unix, a large operating system designed for multiple 
users, gives rise to many system and user files that can 
be segregated into different file areas, each with its own 
directory. This is preferable to having hundreds of files 
lumped into one work area because a simple request for 
a directory listing would fill a terminars screen several 
times over. The Unix operating system, therefore, has 
a hierarchical, or tree-like, file system (though the tree 
is upside down, with the root at the top), allowing direc¬ 
tories to contain subdirectories. Some users find them¬ 
selves at a loss to understand the tangle this seems to 
present. Let's take a tour of the file system and pause 
at points of interest to see the sights. 

The first point of interest is where we get on the tour 
by logging into a Unix system. Til use my company's sys¬ 
tem in these examples: 

ITS UNIX Welcomes You. Please. 

[login: guest 

Password: 

Step right this way for the tour! 

% 

The login procedure is standard on multiuser systems, 
with the system identifying itself and asking for user's 
name and password, then giving the message of the day 
once you successfully log on. The % is the Unix com¬ 
mand interpreter's prompt character, letting you know 
it awaits your next command, Unbc users will recognize 
the prompt as that of the C-shell developed by Bill Joy 
at the University of California at Berkeley, I will present 
examples in terms of the C-shell because it and other 
Berkeley enhancements to Unix are in widespread use 


throughout the Unix community and because all ex¬ 
amples will be typescripts of an actual tour through the 
file system on my company's computer. Everything I type 
in and the system's responses have been captured by the 
script program developed by Mark Horton while he was 
also at Berkeley. 

To tell where we are in the file system, the pwd com¬ 
mand will print the working directory; that is, the direc¬ 
tory where we are currently working within the Unix 
file system. In Unix, a directory is a fOe containing infor¬ 
mation about other files that are said to be "inside" it. 

% pwd 

/usr/guest 

% 

The result of pwd is the full path name to the working 
directory, showing which directories you go through to 
get to the present directory. The first slash (/) indicates 
root, the top of the file system hierarchy. The root file con¬ 
tains usr (pronounced "useri—the directory of users), and 
the second slash separates the name usr from guest, our 
account name. The guest directory is inside the usr direc¬ 
tory and contains all the files of the guest account. Figure 
1 is a diagram of this relationship. Directory entries in¬ 
clude pointers to files elsewhere on the disk, as the lines 
in the diagram suggest, rather than the actual files them¬ 
selves. 


What's Inside /usr/guest ? 

The login directory /usr/guest contains several files 
whose names you can see by typing the Is command to 
list file names: 
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Figure 1: The relationship of directories and files in the Unix hier¬ 
archical file system. (Photo by James Joyce.) 


%ls 

tour 

typescript 

% 

The file tour contains the text of this article, and typescript 
is the copy of what appears on my screen during the 
tour presented here. 

The command Is -a produces a list of all files, even 
those that begin with a period or ''dot^' (-), which usual¬ 
ly indicates special system file names, 

% Is -a 


.cshrc 

tour 

typescript 

% 

We see three new files, the names of which are pro¬ 
nounced '"dot/' "'dot-dot/' and ""dot-c-s-h-r-c." The first 
filename, "dot," is a nickname for the current directory, 
(Perhaps an easy way to remember this is to think of the 
dot as the Unix shell, or command interpreter, press¬ 
ing its finger against the inside of the screen to point to 
where it's currently working,) The listing of files gives 
the , and .. directories, too, which means directories also 
are files. The second file, "dot-dot," is short for the parent 
directory, one level up from where you are. Every direc¬ 
tory has at least two entries in it, one for "dot" and one 
for "dot-dot," files that are automatically created when¬ 
ever a directory is made using mkdir, the make-directory 
command. 


The file XShfC is used by the C-sheL to tailor its actions 
to your desires. You can even customize the prompt to 
something else by typing 

set prompt^'Yes, Jim?" 

so that instead of % you are prompted with 
Yes, Jim? 

There is much more that can be done with the .cshrcfile, 
but we must press on with the tour. 

Permissions, Owners, Sizes of Files 
So far we are learning how to be tourists in the Unix 
file system. The pwd command tells us what directory we 
are in, and the Is command tells us what files are in that 
directory. Next we'll learn about permissions, ownership, 
the size of files, and date stamping. The command Is 
-la produces the long listing of all files; 

144 Jun 25 12:49 , 

544 Jun 21 00:26 .. 

98 Dec 18 1982 .cshrc 
1561 Jufi 25 12:46 tour 
176 Jun 25 12:50 typescript 


The first character in each line is either a hyphen, in¬ 
dicating the file is an ordinary file, or a d, indicating the 
file is a directory. Not surprisingly, "dot" (our working 
directory) and "dot-dot" (our parent directory) have a 


% Is -la 

drwxr-xr-x 2 guest 
drwxr-xr-x 32 root 

-rwx-— 1 guest 

-rw-rw-rw- 1 guest 
™1 guest 
% 
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d in the first position of the long listing of fUes. 

We can see the file names in the right-most column 
of the Is command's output. Reading from the right, we 
can see a date stamp, expressed as month and day (Jun 
25 for typescript), and time of last modification (12:50 on 
a 24-hour clock). The 176 indicates the number of b 5 rtes 
in the fUe, and guest is the fUe's owner. The 1 indicates 
the number of links to the file. Because each file is 
minimally linked once to its parent directory, the number 
of links is at least one. If the link count drops to zero, 
the file is deleted. 

The line of hyphens for typescript tells us that all per¬ 
missions for the file are "turned off." However, the line 
of permissions for tour says read and write permissions 
(r and w) are enabled for (from left to right) owner, 
group, and everyone else. This file is actually writable 
by anyone on the system—usually not a good idea, but 
a demonstration here of permissions. 

Permissions for .cshrc are turned off for the group tind 
everyone else, but the owner can read, write, and ex¬ 
ecute (f, w, and X) the file. Note that although "dot" is 
owned by guest, "dot-dot" is not—it is owned by root, the 
parent of all Unix files. 

Changing Directories 

The cd command changes directories, and if you sim¬ 
ply want to go up one level the command is 

%cd .. 

% 

and, to verify that you have done so: 

% pwd 
/usr 
% 

Instead of /usr/guest the response from pwd is /usr, mean¬ 
ing that you have successfully moved up one level in the 
file system. The next thing to do is to see what files are 
at that level: 


% Is -1 







drwxr-xr-x 

2 root 

64 

Jun 

11 

12:27 

adm 

drwxr-xr-x 

2 check 

400 

Jun 

22 

14:22 

bin 

drwxr-xr-x 

2 root 

128 Jun 

11 

12:33 

diet 

dnivxr-xr-x 

3 root 

336 

Jun 

11 

12:38 

games 

dnvxr-xr-x 

2 guest 

144 

Jun 

25 

12:49 

guest 

dnvxr-xr-x 

4 root 

448 

Jun 

11 

12:46 

include 

drwxr-xr-x 

9 jim 

528 

Jun 

24 

17:26 

jim 

drwxr-xr-x 

13 root 

496 

Jun 

13 

15:41 

lib 

drwxr-xr-x 

20 root 

320 

Jun 

11 

13:16 

man 

drwxr-xr-x 

2 root 

32 

Jun 

11 

13:17 

preserve 

drwxr-xr-x 

7 root 

112 

Jun 

11 

13:19 

spool 

drwxr-xr-x 

14 root 

320 

May 

30 

15:06 

src 

drwxr-xr-x 

2 root 

112 

Jun 

11 

13:20 

sys 


% 

In this and following long listings of directories, some 


lines have been omitted to save space. 

We see guest in the list, the directory we just left. It 
comes alphabetically in the list, just after games, the 
directory where the Unix games are. The man directory 
contains the online Unix Programmer's Manual, and src 
and sys contain, respectively, the source code for the user 
utilities and for the Unix system. 

A Visit to Root 

The root directory, /, is the parent of all directories, the 
primum mobile of the Unix system. And when we move 
up one level, and look at the contents of root we see: 


%cd .. 

% pwd 
/ 

% Is -1 




2 root 

2672 Apr 516:38 

bin 

drafxr-xr-x 

drwxr-xr-x 

2 root 

1024 Jun 815:21 

dev 

drwxr-xr-x 

2 root 

480 Jun 11 23:01 

etc 

drwxr-xr-x 

2 root 

448 Jun 8 17:00 

lib 

drwxr-xr-x 

2 root 

4128 Oct 5 1982 

lost+found 

drwxnwxrwx 

2 root 

32 Oct 5 1982 

mnt 

drwxnwxrwx 

5 root 

464 Jun 25 12:48 tmp 

-rwxr—r— 

1 root 

65206 Jun 812:09 

Unix 

drwxr-xr-x 

32 root 

544 Jun 21 00:26 

usr 


% 

The directory bin (pronounced as it is spelled) contains 
the executable binary versions of the Unix utilities, such 
as Is and pwd. Scanning down the list, the eye leaps to 
the file named Unix. Unlike the other files, it is not a 
directory. It is an executable file, as the permissions in¬ 
dicate, but it is executable only by root, the owner. The 
file Unix is the kernel, or the control program, of the Unix 
system. Unix is a term that can apply either to the kernel 
of the Unix system or to the totality and functionality 
of programs that run on the Unix system. 

Let's tour some of the more interesting directories. 

Touring /bin 

First we will change our working directory into /bin 
and then find the number of files inside it. 

% cd /bin 
% Is I wc -I 
165 

% 

The second line in the example is a two-part command. 
First Is is run, and its output is sent (or piped) to the wc 
(word count) program, which is in turn told to report 
only the number of lines it counts. There are 165 com¬ 
mands in /bin. To see them we type 

%ls-l 

-rwx—x—x 1 bin 34964 Oct 5 1982 adb 

-fwx—x—x 1 bin 307 Oct 5 1982 calendar 

-rwx—x~x 1 bin 9216 Oct 5 1982 cat 
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Figure 2: An example of piping the output of one program through 
another program. (Photo by James Joyce.) 


--rwx—X—X 

1 bin 

12060 Oct 5 1982 

cb 

-rwx—X--X 

1 bin 

12892 Oct 5 1982 

CC 

-rwx—X—X 

1 bin 

8288 Oct 5 1982 

chmod 

-rwx—x—x 

1 bin 

9528 Oct 5 1982 

cp 

-rwx—X—X 

1 bin 

61212 Oct 5 1982 

csh 

rwx—x—x 

1 bin 

10836 Oct 5 1982 

date 

-rwx—x—x 

1 bin 

2748 Oct 5 1982 

echo 

-rwx—x—x 

1 bin 

40244 Oct 5 1982 

eqn 

-rwx—x—x 

1 bin 

12508 Oct 5 1982 

file 

-rwx—x—x 

1 bin 

14324 Oct 5 1982 

find 

-^rwxr-xr-^x 

1 bin 

438 Oct 5 1982 

lint 

-rwx—x—x 

1 bin 

20564 Oct 5 1982 

login 

-rwx—x—x 

1 bin 

21148 Oct 5 1982 

Is 

-rws—X—X 

1 root 

23972 Oct 5 1982 

mail 

-rwx—x—x 

1 bin 

12112 Oct 5 1982 

man 

-rws—x—x 

1 root 

8636 Oct 5 1982 

mkdir 

-rwx—x—x 

1 root 

10236 Oct 5 1982 

mv 

-rwx—x—x 

1 bin 

57844 Oct 5 1982 

nroff 

-rws— x—x 

1 root 

16808 Oct 5 1982 

passwd 

-rwx—x—x 

1 bin 

8436 Oct 5 1982 

pwd 

-rwx—X—X 

1 bin 

10140 Oct 5 1982 

rm 

-rwx—x—x 

1 bin 

12564 Oct 5 1982 

script 

-rwx—x—x 

1 bin 

24900 Oct 5 1982 

sh 

-rwxr-xr-x 

1 bin 

546 Oct 5 1982 

spell 

-rwx—X—X 

1 bin 

42964 Oct 5 1982 

tbi 

-rwx—x—x 

1 bin 

62496 Oct 5 1982 

troff 

-rwx—X—t 

4 bin 

120456 Oct 5 1982 

vi 

-rwx-X—X 

1 bin 

8536 Oct 5 1982 

wc 


% 

Some of the files, such as vi, the visual screen editor, 
seem astonishingly large, and others, such as Spell, the 
program that checks spelling, seem astonishingly small. 
One explanation is that small files may be shell scripts, 
or files containing lines of shell commands that call on 
other programs to do parts of the desired task under the 
direction of the script. 

Two entries in the long listing deserve brief mention. 
The vi entry has a t where execute permission for others 
is normally indicated. The t signifies that the "'sticky bit" 
is set, so that vi stays around in the system's swap space, 
ready for execution. The S in the entry for mkdir indicates 


"set user identification code on execution," allowing the 
user access to otherwise restricted files. 

The vast number of commands in bin and the pipe 
symbol (|) help applications developers join them like 
Tinkertoys to make new applications. A Tinkertoy-style 
example of piping the output of Is through wc can be 
seen in figure 2. Often, using shell scripts, developers 
can produce applications by using existing general- 
purpose programs. These applications may be slower 
than specific programs written from scratch, but 
developers will have something working quite a bit 
sooner. 

Why /usr/bin ? 

The /bin directory is quite large, and in part to keep it 
manageable (remember that command names are 
searched for sequentially), the overflow from /bin is put 
in /usr/bin. The /usr/bin directory is also the place for local 
program additions, although some installations create 
a directory called /local for that purpose. Let's see what 
is in /usr/bin. 


% cd /usr/bin 
% Is I wc -f 
22 


% Is -1 

-rwxr»xf*x 1 mot 

17020 Oct 27 1982 

CU 

‘-rwxr^xr-x 1 root 

15652 Oct 27 1982 

put 

-rwxr-xr-x 1 root 

21764 Oct 27 1982 

take 

-rwxr-xr-x 1 root 

31060 Oct 51982 

UUCP 

-rwxr-xr-x 1 root 

18204 Oct 51982 

uulog 

-rwxr-xr-x 1 root 

8712 Oct 51982 

uuname 

-rwxr-xr-x 1 root 

28708 Oct 51982 

uux 


% 

The first three files are parts of the cu, or call Unix, pro¬ 
gram that allows a user of one Unix system to call up 
another computer system over a telephone line and 
either execute commands on that system as though 
logged in as a normal user or communicate between the 
two machines to put a file to that system or take a copy 
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of a file from that system. The other files are parts of 
the Unix-to-Unix copy program, an improved facility 
similar to cu. These communications capabilities come 
with the standard Unix system. 

Relative Pathnames and /usr/lib 

Because every directory's parent has the nickname 
"dot-dot," we can change into a directory at the same 
level (that is, attached to the same parent directory) as 
our present directory by using .. in the cd command. 

% cd ../lib 
% 

We are now in /usr/lib and can see how many files there 
are and what they are by using the commands we've 
learned. 

% Is I wc -I 
29 

%ls-l 


-nitf-r—r— 

1 root 

57 Mar 17 23:27 

crontab 

drwxr-xr-x 

2 root 

432 Jun 11 12:53 

font 

dnwxr-xr-x 

2 root 

64Jun11 12:49 

lex 

drwxr-xr-x 

2 root 

64 Jun 11 12:49 

macros 

-rarx—X—X 

1 root 

14876 Oct 27 1982 

spell 

drwxr-xr-x 

2 root 

192 Jun 11 12:51 

tmac 

drwxr-xr-x 

3 root 

496 Jun 11 12:52 

uucp 


% 

The files are restricted in that they are readable by 
others or executable by others but not writable by others. 
Just as with library books from your local public library, 
you are not to write in the holdings in this electronic 
library. 

Some of the directories here are specific libraries for 
the named programs. For example, lex is a library for the 
lex program in /bin, and uucp is a library for the uucp pro¬ 
grams in /usr/bin. But what is the directory called font? We 
can go look with the command 

% cd font 
% 

Typing the commands to tell us how many files are in 
a directory and what they are is becoming a bit tiresome, 
and so it is time to introduce the history mechanism of 
the C-shell. 

Historical Commands 

To see the most recent commands we have given the 
C-shell, we enter 

% history 

21 Is 1 wc -I 

22 Is-i 

23 cd font 

24 history 

% 
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The lines numbered 21 through 24 show the last four 
commands, indicating that they are the 21st through 24th 
commands typed so far. To execute a previous command, 
type the exclamation point (!) foUowed by the command 
number. 

%!21 
Is I wc -I 
25 

% 

Command number 21 is shown on the screen so you 
can see just what is being executed. After the command 
finishes, the output, 25, appears to let us know there are 
25 files in the directory /usr/lib/font. Here are a few of 
them: 

% !22 
Is -I 

-fw-r—f— 1 root 
-rw-r—f— 1 root 
-rw-r—r— 1 root 
% 

Again, a number of lines have been deleted in the in¬ 
terest of brevity. Those who know troff (the Unix typeset¬ 
ting utility) codes for the phototypesetter will recognize 
these names as the principal fonts—boldface, italic, and 
roman, respectively 

You Can Go Home Again 

This tour has taken us far and wide in the file system, 
and even the most ardent Unix fan must admit to hav¬ 
ing gotten lost one time or another. Of course, we can 
always find out where we are by using the pwd 
command, 

% pwd 

/usr/lib/font 

% 

But how do we get back home, to our fogin directory? 
(In Unix terminology, the log-in directory is the home 
directory.) The cd command has a most pleasant default— 
if you do not type a file name, it defaults to your home 
directory. 

% cd 
% pwd 
/usr/guest 
% 

So no matter how much you explore Unix, no matter 
how lost you may feel, and no matter how deep in direc¬ 
tories you may te, you can return to your home direc¬ 
tory by typing cd and pressing Return. 

Unix offers many alternatives, and in fact there is an¬ 
other way to go home—through use of the tilde {-) 
notation: 


256 Ctet 27 1982 ftB 
256 Oct 27 1982 ftl 
256 Oct 27 1982 ftR 
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% cd -guest 
% pwd 
/usr/guest 
% 

The tilde notation is not restricted to your home direc¬ 
tory but can be used with any valid login name. 

% cd -jim 
% pwd 
/usrflim 
% 

You can specify a directory within a login directory if you 
know its name. 

% cd -jim/tetters 
% pwd 

/usr/jim/letters 

% 

The Unix System's Closet 
We are nearing the close of our tour of the Unix file 
system, but we could not leave without looking into the 
Unix system's closet, /etc. 

% cd /etc 
% is 1 wc -I 
28 

% Is -I 


-rwx— 


1 bin 

7736 

Apr 

5 

16:18 

cron 

-rw-r- 

-r— 

1 root 

106 Jun 

8 

16:55 

group 

-rw-r- 

-r— 

1 bin 

32 

Jun 

8 

16:54 

ident 

-rwx— 


1 bin 

6248 

Apr 

5 

16:18 

init 

-rw-r- 

-r— 

1 bin 

32 

Jun 

23 

10:23 

motd 

-rw-r- 

-f— 

1 root 

2467 

Jun 

21 

00:26 

passwd 

-rw-r- 

-r— 

1 bin 

321 

Jun 

21 

15:43 

rc 

^rw-r- 

-r— 

1 bin 

42020 

Apr 

5 

16:18 

termcap 

-rw-f- 

-r— 

1 root 

31 

Jun 

23 

13:33 

ttys 

-rw-r- 


1 bin 

49 

Jun 

23 

13:39 

ttytype 


% 

Many people may already know that the online pass¬ 
word file is /etc/passwd. Some may have heard of termcap, 
the file that describes terminal capabilities to such pro¬ 
grams as the vi screen editor, the rogue game (similar to 
Dungeons and Dragons), and application programs do¬ 
ing screen-oriented updating using the curses package. 
But few will have heard of the other files here. They are 
employed by the system rather than by users, although 
users definitely benefit from them. 

The ident file contains the greeting that identifies the 
system to a potential user. The contents of this file can 
be displayed by typing cat, the Unix command common¬ 
ly used to display a file. 

% cat ident 

11^ UNIX Welcomes You. Please, 

% 











It’s as simple as A B C... 
Converse offers you a very 
versatile, packed-with-features, 
communications package for CP/M, 
MS-DOS and Apple DOS systems. 



Apple 


Radio 
Shack 


Kay 

Pro 


Tele- 

Video 


North- 

Star 


Osborne Zenith 


1 ^__ 


DEC 


1 


-h- 


IBM Compaq 


j 


Converse 
Gets Them 
Together 


Converse is a unique file transfer and 
telecommunications program for the 
non-technical as well as the professional user. 

Converse features include; 

• Compatible with auto-answer and auto-dial modems 

• Terminal Mode operation with data capture option 

• Error detection with automatic retransmission 

• Remote operation mode 

• Multiple file transfer with wild card option 

• Status display 

• Display of transmitted data stream in ASCII or HEX 

• Completely menu driven for non-technical user 

• Flexible software interface 

• Multi-CPO licensing agreement 


TM 



ideal for multi-computer environments: dealers, software developers, clubs and schools. Whether you own Apple, IBM, 
Osborne or any other personal computer, Converse is the vital communications link that gets them together. 

Disk and manual configured for Apple Dos, CP/M or MS-DOS $145.00, 

For any two of the above operating systems $195.00. Order your Converse today. 

Order Desk; (609) 854-5228 Technical Information: (609) 854-5234 


_ PROFESSIONAL SOFTWARE PRODOCTS 

Sentry Plaza Office Bldg. / 216 Haddon Ave. Suite 503 / Westmont, NJ 08108 



Circle 376 or Inquiry card. 



















The mold file contains the message of the day, dis¬ 
played as each user logs into the system. 

% cat mold 

Step right this way for the tourl 

% 

The ttys fUe tells whether a given terminal on the sys¬ 
tem is allowed to display a login message, and what data 
rate the terminal connected to it must be. The ttytype file 
tells the type of terminal that is connected to the 8)^8- 
tem, so the routines that use termcap can look up the 
characteristics of a particular terminal and take advan¬ 
tage of its capabilities. 

The End of This Tour 

We now come to the end of this brief tour of the Unix 
file system. The tour did not last long, but it did range 
fairly widely over the file system. It should be apparent 
that the file system is highly organized, although, as the 
Unix Programmer's Manual indicates, the position of files 
is subject to change without notice. The warning is not 
given without reason. 

Unix is disk-intensive, simply because there are so 
many files in so many directories. A typical Unix system 
takes 10 megabytes of disk storage to allow for several 
users. If the commands and user files are on the same 
disk, that disk often cannot keep up with the processor's 


demands for data. Some Unix systems achieve notice¬ 
able improvements in performance simply ty putting the 
/usr files on a separate disk from /bin. Many other im¬ 
provements of a similar nature are quite straightforward; 
someone who has read this article carefully could an¬ 
ticipate them. 

Those of you who have Unix available to you are en¬ 
couraged to take this tour on line, with the article near 
your terminal, taking notes of the differences. Drawing 
a diagram of your system will show you much 1 have 
not had time to discuss here. 

To leave the tour properly, we should return home: 

%cd 
% pwd 
/usr/guest 
% 

and, finally, exit the Unix system with a Control-D or, in 
the case of my system, 

% logout! 


/times Joyce k president of Memational Technical Semirmrs, a U^rii con¬ 
sulting firm, and jbunderofthe Independent Unix Bool^ore (520 Vkller Street, 
San Francisco, CA 94117). 
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Dealer 


re 


In this era of “user-friendly” computers and 
software, the needs of the dealer often 
are overlooked. 

Not so with CMC. 

We have been in the wholesale 
computer/peripheral business for over 4 years and 
fully understand the importance of responding 
quickly to dealers. CMC knows that in order for 
you to thrive, we must bust our fannies to make 
sure there is distributor support. 

We make every effort to ship immediately from 
stock such noted products as: 

COMPUTERS SOFTWARE HARDDISKS 

CMC SuperSyslems Accounting Plus Corvus 

PMC MicfoMate Ashton Tale CMC Targa™ 



Champion PRINTERS 

Chang Labs Datasoulh 

MicroPro Panasonic 

Microstuff 3 |^r Micronics 

Perfect Sotivvare 
Sorcim mSC. 

TERMINALS/ MIcroButfer 

MONITORS Oatec Modems 

Panasonic Oysan Diskettes 

Teletex Smart Cable 


CMC International 

Distributed Products Division 

Call 800-426-2963 


(206)aas-r600 CMC international building 1720-130thA\fe.N.£. BELLEVUE, WASH 98005 
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NEC's.crisp. cfean high-perform.ince JCIZ03 RGB color rnonitoc an NEC's classic JBi20l green mooftoc one of mfaocomputing's 
industry standard. Also available, the JC1212composrte video version. performance legends. Easy on the eye, and the checkbook. 



Our impressive new NEC dor matrix printer. Parallel interface, 100 cps, 2K. buffer, pin or friction 
feed. Stunning performance and compatibilr^ in the hottest new peripheral of the year. 


Give your IBM system some NEC, 
and watch its performance soar. 


Peripherals from NEC can make almost any Shack®, and Atari® computers, not to men- 
computer system better. tion our own outstanding NEC PC~8000 

Our sparkling new JC]203 color series. Also available is a brand new, ex¬ 
monitor is plug and pin compatible with the tremely low cost, NEC green monochrome 
16-color IBM® PC, and delivers the bright, monitor, the JB1260, perfect companion 
sharp, clear, and stable screen image for for an Osborne®, for instance. 



which the entire NEC line has 
long been famous. Similar com 
patibility is available to . 
owners of Apple 11 ®, Radio | 


Ask your dealer fora dem- 
onstration. Or write us 
at 1401 Estes Avenue, Elk 
: ^ J] Grove Vi I lage, IL 6000 7. 


Productivity 
at your fingertips 


NEC Home Electronics Inc, 

Personal Computer Division 

Nippon Electric Co,, Ltd., Tokyo, Japan 
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Shown are IBM-PC conipatible programs* The Columbia MFC runs MS-DOS" plus six other operating systems. 



THECOUimiBIAMK 
WORKS WITH A 
WORLD OF SOFTWARE 
$VKK) WORTH COMES 
FREE WITH THE SYSTEM. 


World lleadquarterM: 
H150 Kumaey kisid 
Qilumbia, IV! 0 21045 
(301)992-3400 
TWX710,H(>2 1391 


WestCoastr Ruropei Call cjurdisliibutor Advanced Managem<^ni 

3901 Mac Arthur Blvd. Limilenstr 94 nearest yiru. Systems 

Suite 2U 1050 Mcxrnchengiadbach 2 Aumra, CCJ 

Newpttrt Beach, CA 92660 West Germany (303)752-29^ 

(711)752^5245 0216IM7097 ^ ^ , 

Telex 277778 Telex 852452 Renaissance Technology 

Ctirp. 

Crtncurd, CA 
(' 115 ) 676-5757 


C[}mmencial CoTTSpuler 
Sales 

Atlanta, GA 
(454)255-9190 
Miami. FL 
(305)266-9569 
Maitland, FL 
(305)629-6114 


RPC Electronics 
Pittsburgh, PA 
(412)782-3770 
Cleveland, OH 
(216)149-0550 

Access Systems 
Wellesley, MA 
(617)237-7743 


Dismbutnm in Austratia, Austria, Belgium, Ciilombia, [.>enmarlc. Greece. Hung Kung* Israel, Italy, Kuwait, Malaysia* Netherlands’Antilles, Norway, 
Philippines, Portugal, Singapore, Spain, Sweden, SwitKerland, Thailand, Turkey. United Kingdom, Venezuela, 




















Today, the Columbia MFC takes 
on hundreds of IBM-PC compatible 
software programs and IBM-PC add¬ 
ons or peripherals. 

What’s more, six other 
Columbia-supported operating 
systems are available—CP/M-80* 
CP/M-86: Concurrent CP/M-86; 
MP/M-86 ' (OASIS-16* and XENIX* 
available soon)—stretching the 
Columbia MPC’s software compati¬ 
bility beyond any other personal 
computer. 

Farther, faster, for far less. 

The Columbia MPC is shipped 
with fully supported software that 
will save you $3,000. Included is the 
entire self-teaching Perfect Software" 
family: Perfect Writer” a word pro¬ 
cessor; Perfect Spellerr a 50,0()0 
word dictionary; Perfect Filer” a data 


base manager; and Perfect Calc,” a 
financial calculation system. 

In addition you get MS-DOS, 
CP/M-86, Macro/86 Assembler, 
BASIC A* Asynchronous Communi¬ 
cations Support, Diagnostics and the 
Columbia Tutor program. This 
means your Columbia MPC is up 
and running right out of the box. 
Space Commanders and Fast Graphs 
show off the (!^lumbia MPC’s full- 
color graphics. 

Way out front in value ond 
performance. 

With a list price of $3,995— 
including 128K RAM, 640K in dual 
disk drives, 8 IBM-PC compatible 
expansion slots, 2 serial and 1 parallel 
I/O, IBM-PC compatible keyboard, 
and color graphics monitor 
controller—the (;k)lumbia MPC is 


ready to go. And a complete 12MB 
hard disk system lists for $5,995 — 
software included! B/W or color 
monitors and printers optional. 

Made in U.S. A.—supported 
worldwide. 

All Columbia hardware and soft¬ 
ware are backed by the “Call for 
Columbia” national service program. 
So, call us or our distributor for the 
dealer nearest you—and start looking 
at the Columbia MPC. It’ll show you 
a whole new world of performance 
and value. 


COLUMBIA 


DATA PRODUCTS, INC. 


Cnnipzitibie 
Sysleiris, Irirc. 
R^jchester, NY 
<ai5) 

iPhiladelphia. PA 
(215):i8a-04SO 
N.Y, City, NY 
(212)259-I44n 


Crystal Compmers. Inc. 
Lenexsi, KS 
(S13)5J1-I77I 
Kidrissant, MO 
(31t)«37-3(X>3 

Sdulhwenl Dala 
Products, Inc, 

Hd List on, 'rX 
(713>4fil4)lDiJ 


Hall Mark Electronics 
Da]la?,TX 

Dili your hica! 

Hall Mark office or calk 
^2N» 343-^920 

Southeastern Data 
Products 
Lynchburg, VA 
(SOD 384-6000 


MP Systems 
f TX 
(21i>3S3-8885 

Waybem Corporation 
Gasmen Grove, CA 
(714)554-4520 


Micro Distributiti|f, Inc. 
Cthquitlam, B.C^Canada 
(604)041-0622 

Wetaskiwin Coinpulers 
Wetaskiwirt, Albeila. 
Canada 

(403)352-0302 


Peripherals Plus, Inc. 
Montreal, Quebec. 
Canada 

(514)364-5554 

Tett-Teniiiinals 
Brt*>klyn Park, MN 
1612)536-6000 
Milwaukee, W| 
(114)785-9221 


Zepber Industries, Inc. 
Seattle, WA 
(800) 562-5057 
W A WATS 
(800)426-5047 
Nationwide W.4TS 

Tek-Aidti IndListries 
Arlinghm Httgbls, IL 
(3l2)87fm0l 
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WE WERE 
BUSY, TOO 


They say a moving target is harder to hit. Well, 
we’ve been moving very fast recently. Last year 
we introduced the FIRST and. until now. the 
best dedicated disk emulator ever designed for 
S-100 microcomputers, with unparalleled price 
and performance, the Semi Disk I. The original. 
Naturally, we had imitators. But nobody 
managed to duplicate Semi Disk’s features, 
let alone improve on the idea. And now 
the original is even better: only $1495 for 
512 Kbytes, including the sophisticated 
SemiSpool print-spooler software system (only 
$2350 for 1 Mbyte). Far better performance for 
much less money. 


But we couldn’t stop there. So we 
designed the S-100 Semi Disk 11. It inck 
powerful features, such as storage capacii 
up to 2 Mbytes per board, 8 Mbyte total disk siz 
automatic power-fail check and battery backup, 
provision, and on-board hardware parity checkj 
for exceedingly fast operation. Features the 
competition can only wish they could offer. Anci 
$1795 for 512K ($2650 for 1 Mbyte), it still costs 
than inferior imitations. 

Twice as fast as the Semi Disk I, Semi Disk II run 
wide circles around hard disks, and blows flop|::| 
off the road. Needless to say, it leaves the 
competition crawling in the dust. So if you wani 
benefit of truly extraordinary computer 
performance, you'll find it in the SemiDisk II. 

Make no mistake about it, SemiDisk II is the fasi 
highest density, easiest to use, most compatible 
most cost-effective microcomputer disk emulate 
ever built. And considering the SemiDisk I, that’ 
really saying something. 

SemiDisk 

It's the disk the others are trying to copy. 


SemiDisk Systems, Inc. 

RO. Box GG Beaverton, OR 97075 (503) 642-3100 



Call 503-S46-5S1l}for CBBS^/NW, a SeTnlDlsk^eejitippeci compuler bulletin board, 
SemlDlik trademark of SemiDisk Systems. Inc. Cooyrighl 1^83 SemiDisk Systems, Inc. 
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The Unix Shell 

The Unix shell is both an interactive command interpreter 
and a programming language 


The Unix shell is both a program- 
ming language and a command lan¬ 
guage. As a command language it 
provides a user interface to the pro¬ 
cess- and file-handling facilities of the 
Unix operating system. As a pro¬ 
gramming language it contains 
mechanisms found in algorithmic 
languages. This combination en¬ 
courages use of important concepts 
unique among operating systems. 
The shell can modify the environ¬ 
ment in which commands are exe¬ 
cuted; the outcome of a command 
may determine the flow of control. 
The flow of data may also be con¬ 
trolled and redirected via the shell, 
enabling communication between 
processes. 

The shell executes commands that 
are read from either a terminal or a 
file. Simple commands are written as 
sequences of "words" separated by 
blanks. The first word is the name of 
the command to be executed; re¬ 
maining words are passed as argu¬ 
ments to the command invoked. For 
example, the command 

Is -I 

prints a list of the filenames in the 
current directory. The argument -I 
tells Is to print the date of last use, 
the size, and the status of each file. 

Commands are similar to proce¬ 
dure calls in languages like Pascal or 
FORTRAN. The notation is different 
in two respects. First, although the 
arguments are arbitrary strings, they 
need not be enclosed in quotes in 
most cases. Second, there are neither 
parentheses enclosing the list of 
arguments nor commas separating 


by Stephen R, Bourne 

them. Command languages tend not 
to have the extensive expression syn¬ 
tax found in algorithmic languages. 
Their primary purpose is to issue 
commands; it is therefore important 
that the notation be free from 
superfluous characters. 

To execute a command, the shell 
creates a new process and waits for 
it to finish. These operations are 
primitives available in the Unix 
operating system. A command may 
be run without waiting for it to finish 
using the postfix operator &. For 
example, 

print file & 

calls the print command with the 
argument file and executes it in the 
background. The & is a metacharacter 
(i.e., has special meaning to the shell) 
interpreted by the shell and is not 
passed as an argument to print. 

Associated with each process is a 
set of file descriptors numbered 
0,1,..., used in all I/O (input/output) 
transactions between processes and 
the operating system. FUe descriptor 
0 is termed the standard input, and 
file descriptor 1 is termed the stan¬ 
dard output. Most commands pro¬ 
duce their output on the standard 
output that is initially (after logging 
in) connected to a terminal. This out¬ 
put may be redirected for the dura¬ 
tion of a command, as in 

Is -I > file 

The notation >ffle is interpreted by 
the shell and is not passed as an 
aigument to Is. If the file does not 


exist, it is created; otherwise, the con¬ 
tents of the file are replaced with the 
output from the command. 

To append to a file, the notation 
>>file is provided, as in 

Is -I > > file 

The standard input may be taken 
from a file by writing, for example, 

wc < file 

Wc (word count) prints the number of 
characters, words, and lines on the 
standard input. 

The standard output of one com¬ 
mand may be connected to the stan¬ 
dard input of another by writing the 
"pipe" operator, indicated by |, as in 

Is -I I wc 

Two commands connected in this 
way constitute a "pipeline," and the 
overall effect is the same as 

Is -I > file 
wc < file 

except that no file is used. Instead, 
the two processes are connected by 
a pipe created by an operating system 
caU. Pipes are unidirectional; syn¬ 
chronization is achieved by halting wc 
when there is nothing to read and 
halting Is when the pipe is full. The 
Unix operating system, not the shell, 
deals with this matter. 

A filter is a command that reads in¬ 
put, transforms it in some way, and 
prints the result as output. One such 
filter, grep (to search a file for a pat- 
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REASONS TO BUY FROM 
PACIFIC COMPUTERS.,. 

low prices product support 

^tlsfied customers 

“When Data t/O decided to buy micro's we 
shopped around for the best prices. 
Imagine our surprise when we found 
Pacific Qomputersi Fuit service attention 
af meti order prices, a combination that 
made my job much easier. Informed, 
helpful and responsive ," 

Wes Gilbert 

Director, Mgmt. Services 


COMPUTERS 

FranKlin, Kay pro, Teletote Portable. 
Apple HE, Altos. Zorba, Columbia 
Portables Desktop PC's, Superbrain ... 
more ... 

CALL FOR LOWEST PRICEl 


PRINTERS 

Gemini 10)t . $329 

Okidata92 .. $529 

Diablo 520 . $952 

Mannesmann TalJey 160L 

10" carriage w/tractor . $659 

Mannesman Talley 180L 

15 ' carriage w/tractor .. $861 

Daiseywriter 

17cps letter quality 48K . $999 

Microbuffer 64K stand alone ..$290 

IDS Prism 132 Sprint. 

3.4K Buffer. $1179 

Other Brands.We Have Them Allf 


MODEMS 

Hayes 300 baud.$209 

Hayes 1200 baud. $499 

Hayes 1200B for IBM . $459 

Other Brands - We have 'em . CALL 


MONITORS 

BMC Green New Style.$99 

Amdek Amber.$179 

Taxan Amber . $149 

Taxan Green .$143 

Zenith ZVM T21 Green .. .. $95 


APPLE PERIPHERALS 

ALS CP/M . $299 

ALS Z Card ...$139 

Apple Dumpling ..$95 

Grappler Plus .$139 

Grappler 16K Buffer Board .... $125 
SSM Modemcard, 

internal. 300 baud ..- . $245 

Shugart Drives .S219 

PFS Filler.$89 

PFS Report. . $69 

More than 1000 programs .CALL 

Other Products - We have em . CALL 


IBM PERIPHERALS 

AST I/O (no ramj w/1s, 1p,ag . $219 

AST Mega Plus 54K. 1s. c.$359 

Tandon TM100-2 drive . $259 

Hercules Board 

w/monochrome & graphics . . $389 

Peachtext 5000 .$275 

Lotus 123 CALL 

Multiplan .. ,, ,. $210 

US I Color A Monochrome 
Graphics Card, new product , CALL 
Davong, Corona. Tall Grass, Targa 

Hard Disks ..CALL 

PFS File . $99 

PFS Report . $89 

More! 100's of programs 
available .CALL 


PACIFIC COMPUTERS 

132S6 North up Way 47 
Bellevue. WA 98005 
to order call collect 

206-641-7233 

prices reRect 3% cash discount 
Sank Cardi FOB Seallle Sorry, no COP 
All products currently In stock. 


tern), selects from its input those 
lines that contain some specified 
string. For example, 

Is I grep old 

prints those filenames from the cur¬ 
rent directory that contain the string 
old. 

A pipeline may consist of more 
than two commands; the input of 
each is connected to the output of its 
predecessor. For example, 

is 1 grep old | wc -I 

prints the number of files in the cur¬ 
rent directory with names containing 
the string old. 

Filename Generation 

Many commands accept arguments 
that are filenames. For example. 

Is -I main,c 

prints information relating to the file 
main,c. The shell provides a mecha¬ 
nism for generating a list of filenames 
that match a pattern. For example. 

Is -I *.c 

generates, as arguments, to Is all 
filenames in the current directory that 
end in ,c. The character * is a pattern 
that matches any string includ^g the 
null string. In genera!, shell patterns 
are specified using the foUowing 
notation: * matches any string of 
characters including the null string; 
? matches any single character; [.,. 1 
matches any of the individual char¬ 
acters enclosed, A pair of characters 
separated by a minus matches any 
character lexically between the pair. 
For example, 

la-z]- 

matches all names in the current 
directory beginning with one letter 
from a through 2, 

/usr/fred/epns/?* 

matches all names in the directory 
/usr/fredtepns that consist of at least one 
character. If no filename matches the 


pattern, the pattern is passed, un¬ 
changed, as an argument. This 
mechanism is useful both to save typ¬ 
ing and to select names according to 
some pattern. It may also be used for 
finding files. For example, 

echo /usr/fred/*/core 

finds and prints the names of all core 
files in first-level directories of 
/usr/fred, (Echo is a standard command 
that prints its arguments, separated 
by spaces.) This feature can be expen¬ 
sive, requiring a scan of aU subdirec¬ 
tories of /usr/fred. 

There is one exception to the rules 
given for patterns. The character . 
(period) at the start of a filename 
must be explicitly matched, 

echo * 

therefore echoes all filenames that 
don't begin with , in the current 
directory, 

echo ,* 

echoes all filenames that begin with 
, in the current directory. This pre¬ 
vents inadvertent matching of the 
names . ("current directory") and .. 
("parent directory"), (Ls suppresses 
information for . and ..,) 

Care should be taken when you 
use the rm command with generated 
patterns. You could easily remove 
more files than you intend. To reduce 
the chance of error, first echo the pat¬ 
tern, as shown in this example; 

echo tmp* 

followed by 

m imp* 

Be careful not to introduce a space 
between Imp and *, 

Interactive Use of the Shell 
When the shell is used from a ter¬ 
minal, it issues a prompt before read¬ 
ing a command. By default this 
prompt is $, It may be changed by 
setting the prompt string: 

PS1=yesdear 
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ilrsty for 384k for Your IBM PC7 
Try a SIxPakPlus' 


.TM 


jre the introduction of DOS 2.0, the c^pabiJfties of 
PC h^ve been increased with rhe abifity id 
[Jress up to 640k of memory Wrth the current PC 
Anq 2S6k avajfabfe on the computer motherboani, 
need another 3S4k to reach 640k. Great you say, 
j multi-function hoards only have room for 2%k 
|rMem. Well look again, because now you can get 
- new SixPakPfus"^ with up to 3S4k of memory, 
|ck/caiendac asynchronous (RS232C seriaij port, 
Iter port, SuperDrive'’' eJectronte disk emufation, 
I SuperSpoolef'“ printer spooling. There fs e\^n 
I optional game port. .And rf you already has^ 
:)ugh memory for your present needs, you can 
\ get on the bar>dwagon by buying it without any 
f mory When your needs for memory grow, the 
pets are ready for you to instafi sjx banks of 64k 
fity checked memory 

^/ith the SixPakPfus'*' from AST Research you get 
■ most advanced mufti function board available 
|m the industry leader rn IBM PC enhancements. 


You get a clock/caler^ar powered by a clip-on 
battery which does not require factory service to 
replace. It auto mat tea I fy loads the correcr time ar>d 
date when you turn on your computer The serial 
pofTcan be configured as CGVll or COM2, and has 
jumpers for srmplr^ing wiring of cables. The printer 
port uses all the same signals as IBM's — you can 
even use the fBM diagnostics on it The optional 
game port uses any IBM compatible joystick 
The board is backed up with a one-year warranty 
on pairs and labor artd the Ouhie' satisfaction 
guarantee. If for any reason you are not satisfied 
with the performance of your board within 30 days 
of purchase, you may return it for a full refund, 
including the postage to return it. And if your board 
should need warranty service we do the repairs in 
48 hours Of we replace your board with a new one, 
That's the le\^i of servree that has made us the 
largest deafer m the world for AST Research products. 


MegaPlus II & I/O-Plus II 
le Ultimate Expansion for IBM PC or XT 


he AST Research MegaPlus 11'“ has three functions 
la nda rd Pa ri ty c hec ked a nd f ui ly socketed me mory 
Ip to 256k in 64k increments,; clock/ calendar with 
lattery back-up foraurpmatic loading of time and 
jate when the computer is turned on; and asyn- 
nronous communication port fRS232C serralj which 
an be used as COMI or COM2. (DTE for a printer. 
|r DCEfora modem). ALsornefuded Is SuperDrpve’“ 
electronic disk" software. This program buiJds 
iisk drives" in memory whrch access your programs 
t the speed of RAM You get SuperSpooleh**. pent 
Doltng software, it operates your printer while 
|ou continue to work with your computer 
Options include a !00% IBM compatible parallel 
|rrnterport [can he configured as LPTl. or LPT2J. and 
.second RS2.32C asynchronous port fCOMI or 
fOMZI TTiree MegaPak'“ options can plug onto 
Dur MegaPlus li "piggyback" style to you an 
IddiDonaf l2Sk or 256k of memory, ora game port 


f/O-Plus ir, IS the answer for those who don't 
need additionaJ memory bur would like all those 
other multi - function board features. The l/O-Pfus 
comes standard with a clip-on battery powered 
dock/calendar, an asynchronous communicatron 
pon iRS232C serial]. SuperDrive'“ electronic disk, 
and Super Spooler'“ print spooling software 
OptionaJ is a second asynchronous port (DTE. or 
DCE), a parallel printer adapter, and the best game 
paddle adapter on the market it is an IBM standard 
game port, bur it can also use Apple compatible 
paddles and joysticks. Options are ail socketed so 
they may be added later should ihe need arise. 

Both boards come wrth a one year faaory 
warranty and the Qubie' satisfaction guarantee If 
for any reason you are not satisified with the 
performance of your board within thirty days of 
purchase, you may return it for a full refund, 
including the postage id return it. 


4809 CaKe Alto. GirmrrNo, CA 930f0 


QUBIE' 

DISTRIBUTING 


MegaPfUS ir“ no memory, with clock, serial, 
and software - S229 


SJxPakPlui'“ no memory, with clock, serial port, 
printer port, and software: S229 

Each 64k of memory installed and tested on 


MegaRus, SixPakPJus or alone ...... S50 

Parallel Printer Port... S35 

Second Asynchronous Port ..S3 5 

Game Adapter |i/0 or SixPakPlus) .S35 

MegaPak^“ with 256k of Memory.S299 

12Sk of Memory ..SI99 

GamePak for MegaPlusli *_*.S40 

ConnectAil Cable Bracket...S|9 

Cable to Parallel Printer.S35 

Cabie to Modem or Serial Printer.S25 

Diagnostics Program. SIO 

SUPERWRITER by Sorcim....SI 79 

SUPERCALC by Sorcim.. Sf59 

dBASE il by Ashton-Tate. S4Cr9 

Word Processing Keyboard.S229 

Keyboard/Superwriter Package.S399 

SHIPMENT 


Normal shipment is day after receipt of order. 
We pay UPS surface charges.on ail items except 
keyboa rds For keyboards add S5 for surface, S10 
for 2 day air. Ail COD shipments add S3 
handling. 

QUANTITY PURCHASES? 

If your corporation, inscitutron. or users group 
has needs for quantities of boards, call us for 
details on our quantity purchase program 


TO ORDER 

BY MAIL INCLUDE; 

—complete description of products requested 
—daytime phone number 
— California residents add 6% sales tax 
—check or credit card number with 
expiration date (personal checks take 
18 days to clear) 

TO ORDER BY PHONE: 

In California (SOS) 482-9829 

OuKlde Califomja TOLL FREE (800] 821-4479 

PRICES: 

l/ORus 2'" With Cfock/calendar. serial [asyn¬ 
chronous) port, SuperDfiw™ and Supe^pool™ 

S!29 
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sets the prompt to be the string 
yesdear. If a newline (carriage return) 
is typed and further input is needed, 
the shell issues the prompt >. Mis¬ 
typing a quotation mark sometimes 
causes this. If the prompt is unex¬ 
pected, an interrupt returns the shell 
to read another co mmand. This 
prompt may be changed by saying, 
for example, 

PS2=more 

Following login, the shell reads and 
executes commands typed at the ter¬ 
minal, If your home directory con¬ 
tains a file named *profile, the shell 
ecutes it before reading any com¬ 
mands from the terminal. The follow¬ 
ing .profile is typical: 

date 

calendar 

MAIL=/usr/spool/mail/srb 

HOME=/usr/srb 

PATHs=.:./bin:/bin:/ysr/bin:$HOME/bin 

TERM=.„ 


export MAIL HOME PATH TERM 

This profile also prints the date and 
checks the calendar reminder service. 
If you always use the same terminal, 
then you should set the TERM vari¬ 
able in the profile. 

Shell Procedures 
The shell may be used to read and 
execute commands contained in a 
file. For example, 

sh file argi arg 2 . . , 

calls the shell (itself a program, called 
sh) to read commands from file. Such 
a file is called a ''shell procedure." 
Arguments supplied with the call are 
referred to within the procedure 
using the positional parameters 
$1,$2,_If the file wg contains 

who I grep $1 

then 

sh wg fred 


is equivalent to 

who I grep fred 

where $1 is replaced by fred, and sf 
is an append command. (The com^ 
mand to end the case statement is 
esac, "case" spelled backward.) When 
append is called with one argument, 
as in 
wg fred 

is equivalent to 

sh wg fred 

This enables shell procedures and 
programs to be used interchangeably. 

Frequently, procedures are used to 
loop through the arguments ($1, 
$2,...), executing commands once for 
each aigument. An example of such 
a procedure is tel, which searches the 
file /usr/lib/telnos containing lines of the 
form 

fred 277-0123 
bert 277-0789 



DEMiLOPMENT HARDW.^KE/SOFTWARE 
HIGH PERFORMAATE/ COST ratio 

JNC. (601)467-8048 

EPROM PROGRAMMER 


Made) 712B-LJ.U.L2A 

Model 712S-24 .J289.0 

DRSorDRS.S 30.0 

DRSPGX orDRSPGX . 75.0 

Cross Assemblers ... .S200.0 
XASM (for MSDOS^ . . .S250.0 
U/V Eraser DE 4 . . . . » 7BM 

RS232 Cables..S 30.OC 

8751 adapter .SI 74.0 

8755 adapter.SUS.OC 

48 Family adapter .... S 98.0 


Compatible ^/all Rs 232 serlai ioterface pari * Auto 
select baud rate • With qr without handshaking * 
Bidirectional Xon/Xoff and CTS/DTB supported • 
Read pin compatible ROMS • No per&onaltty 
moduks • Intel. Motorola. MC586. Hot formats ^ 
Split facility for 10 bit data paths * Read, program, 
formatted list commands * Interrupt nriven. 
program and verify real time wnite 
sending data • Proaram single byte, 
block, or whole EPROM * Intelligent 
diagnostics discern bad and erasable 
EPkOM • Verify erasure and compare 
commands * Busy light * Complete 
w/Teitool zero insertion force socket 
and integral 120 VAC power (240 
VAC/50lfz tvaiUble) 


$799 iiand alone 
MODEL 7954 


MODEL 7956 
GANG PROGRAMMER 
Intelligent al^rithm. Stand alone 
copies eighl EPROMS at a time. 
With RS'ZaZ option S999. 


DR Utility Package allows communica^ 
tion with 7128. 7228. and 7956 

programmert from the CP^'M com 
mand line. Source Code is provided. 
PGX utility package allows the same 
thing, but will also allow you to specify 
a range of addresses to send to the 
programmer, Verify, set the Eprom 

fyp« _ 

MODEL 7314 PAL PROGRAMMER 
Programs all series 20 PALS. Software 
included for compiling PAL source 
codes. 

Software Available for CPm! ISIS, 


MODEL 7228 
EPROM PROGRAMMER 
All features of Model 7128 plus 
Auto Select Baud . super fast adaptive 
programming algorithms, low profile 
aluminum enclosure. Programs 2764 
In one minute! 


TRSDOS?MSDOS.'* 

1. TM nf Digital Research Corp. 

2. TM of Intel Corp. 

3. TM of Tandy Corp. 

4. TM of Microsoft. 

Foat Office Boa 289 
Wavelmnd, MltaUtlppJ 39574 
[6011-467-8048 


S499 


MODEL 


7316 


St 195 


MODEL 


7324 


Avocet Cross Assemblers are 
available to handle 8748, 8751, 
Z8, 6502. 6S0X. etc. 

Available for CP/^M and 
MS DOS computers. Order by 
processor type and specif 
Lind of computet. 

Model DE-4 U/V Products 
hold 8. 28 pin parts. High 
quality profess Iona I construc¬ 
tion. 


MODEL 7128 EPROM PROGRAMMER 
Programa and Remdi 


MODEL 7334 PAL PROGRAMMER 
Programs all series 20 dc 24 PALS. 
Operates stand alone or via KS232. 


NMOS 

NMOS 

CMOS 

EE PROM 

MPU^S 

2S0S 

2758 

27C16 

5213 

8748 

2514 

3716 

27C32 

52I3H 

8748H 

2632 

2732 

C6716 

X2816 

8749H 

2544 

68746 

68744 

8755 

5133 

2732A 

3764 

27128 

27254 

27C54 

48016 

12816A 

8741 
8742H 
8741H 
8751 
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A coloring book for your computer. 





ful grids, bar graphs and pie 
sections. Alt as easy as pie! 

It features an eiectrostatic paper- 
holding system for secure, high- 
stability plotting. An Automatic 
Chart Advance option for contin¬ 
uous, un-attended piotting. And 
three avatlabie interfaces — 8-bit 
parallel, RS232C serial and 
GP-IB — forcompatability with most 
common minis and micros, as weN 
as for instrumentation graphics. 

For complete details, write or 
call today: Panasonic Industrial 
Company, Information Systems 
Group, One Panasonic Way, 
Secaucus, NJ 07094; (201) 
348-5337- In Chicago call (312) 
981-4824. 


This is no children’s toy. This is 
no-nonsense quality, yet affordable- 
If s the Panasonic Digital Plotter — 
the high-speed peripheral that 
turns business computer graphics 
into high resolution full color 
hard copy. 

Nothing can match the Panasonic 
Plotter in its price range. It provides 
six-cofor graphics at a fast 400mm 
(16'} per second, with a choice of 
fiber, ball point or plastic tip pens 
in black, red, purple, blue, green 
and brown. 

Whaf s more, if s got a high level 
of built-in intelligence that greatly 
simplifies external programming. 
With simple commands, you create 
lines, circles and a full ASCII 
character set. Plus complex, color¬ 


The Panasonic intelligent plotter 









The text of tel is 

for i 

do grep $i </usr/lib/lelnos; done 

The default in list for a for loop is the 
positional parameters. The command 

tel fred bert 

prints those lines in /usr/libAelnos that 
contain the string fred, followed by 
those lines that contain bert. 

You can use procedures to tailor the 
command environment to your 
needs. Because procedures are text 
fUes requiring no compilation, they 
are easy to create and maintain. The 
capabOity to try out parts of a pro¬ 
cedure at a terminal helps in debug¬ 
ging. To further assist debugging, the 
shell provides two tracing mecha¬ 
nisms. If a procedure is invoked with 
the “V flag, as in 

sh -V proc 

the lines of proc are printed as they 
are read. This is useful when check¬ 
ing procedures for syntactic errors, 
particularly in conjunction with the 
-n flag, which suppresses command 
execution. An execution trace is spec¬ 
ified by the **x flag and causes each 
command to be printed as it is ex¬ 
ecuted. When errors in the flow of 
control are suspected, the -x flag is 
more useful than -v. 

During the execution of a pro¬ 
cedure, the standard I/O is left un¬ 
changed, allowing procedures to be 
used as filters. However, commands 
sometimes require inline data. A spe¬ 
cial input redirection notation, «, is 
used to achieve this effect. For exam¬ 
ple, the editor takes its commands 
from the standard input. At a 
terminal, 

ed file 

calls the editor and reads editing re¬ 
quests from the terminal. Within a 
procedure, this is written 

ed file «! 

editing re(]uests 
! 


The lines between «! and I are 
called a here document; they are read 
by the shell and made available as the 
standard input to the command be¬ 
ing executed. The string ! is arbitrary; 
a line that consists of the string 
following « terminates the docu¬ 
ment. There are a number of advan¬ 
tages to making "here" documents 
explicitly visible. The number of lines 
read from the procedure is under the 
control of the procedure writer, en¬ 
abling a procedure to be understood 
without having to know what com¬ 
mands such as ed do. Furthermore, 
because the shell is the first to see 
such input, parameter substitution 
can be optionally applied to the text 
of the document. 

Control Flow 

The case and for constructs provide 
for data-driven branching and loop¬ 
ing. The for loop notation is recog¬ 
nized by the shell and has the general 
form 

tor ttsme in wl w2 ... 
do commandAist 
done 

A command list is a sequence of one 
or more simple commands separated 
or terminated by a newline or ; 
(semicolon). Furthermore, reserved 
words like do and done are normally 
preceded by a newline or A shell 
variable called name is set to the 
words lyl w2. , . in turn each time the 
command list following do is ex¬ 
ecuted. If in wl is omitted, the 

loop is executed once for each posi¬ 
tional parameter; that is, in $* is 
assumed. 

Another example of the use of the 
for loop is the create command 

for i do >$i; done 

The command 

create alpha beta 

ensures that two empty files, alpha 
and beta, exist and are empty. The 
notation >file may be used on its own 
to create or to clear the contents of a 
file. Also note the ; (or newline) re¬ 
quired before done. The notation <file 


may also be used to test for the exis¬ 
tence of a file. 

A multiple-way branch is provided 
by the case notation. For example, 

case $# in 

1) cat »$1 ;; 

2) cat »$2 <$1 ;; 

*) echo usage: append [ from ] to ;; 
esac 

is an append command. (The com¬ 
mand to end the case statement is 
esac, "case" spelled backward.) When 
append is called with one argument, 
as in 

append file 

$# is the string 1 and the standard in¬ 
put is copied onto the end of file 
using the command cat >>$1. 

append filel fiie2 

appends the contents of filel onto 
file2. If the number of aiguments sup¬ 
plied to append is other than 1 or 2, a 
message indicating proper usage is 
printed. 

The general form of the case com¬ 
mand is 

case wjirf in 

pattern) command-list ;; 

esac 

each branch being terminated by 
The preceding esac is optional. 
The shell attempts to match word 
with each pattern in the order the pat¬ 
terns appear. If a match is found, the 
associated command list is executed, 
and execution of the case is complete. 
Because * is the pattern that matches 
any string, it can be used for the 
default case. Caution: no check is 
made to ensure that only one pattern 
matches the case word. The first 
match found defines the set of com¬ 
mands to be executed. Below, the 
commands following the second * 
will never be executed. 

case $# in 

*) ■ ■ ■ ;; 

*) ...;; 
esac 
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SuperSof t BASIC Compiler 

for CP/M-86f MS DOS, and PC DOS 


Compatible with Microsoft BASIC 

The SuperSoft BASIC compiler, available under 
CP/M-86 and MS DOS, is compatible with 
Microsoft* BASIC and follows the ANSII standard. 
If you want to compile BASIC programs under 
CP/M-86, PC DOS, and MS DOS, SuperSoft's 
BASIC compiler is the answer. 

Greater accuracy with BCD math routines 

If you have used other languages without BCD 
math, you know how disconcerting decimal round 
off errors can be. For example: 


With IBM PC* 
BASIC 

10 A=.99 
20 PRINT A 
30 END 


With SuperSoft 
BASIC with 
BCD math 

10 A=.99 
20 PRINT A 
30 END 


Output: .9899999 


Output: ,99 


As you can see, SuperSoft BASIC with BCD 
provides greater assurance in applications where 
accuracy is critical. 

SuperSoft’s BASIC is a true native code compiler, 
not an intermediate code interpreter. It is a 
superset of standard BASIC, supporting numerous 
extensions to the language. Important features 
include: 

• Four variable types: Integer, String, and Single 
and Double Precision Floating Point (13 digit) 

• Full PRINT USING for formatted output 

• Long variable names 

• Error trapping 

• Matrices with up to 32 dimensions 

• Boolean operators OR, AND, NOT, XOR, 

EQV, IMP 

• Supports random and sequential disk files with a 
complete set of file manipulation statements 

• IEEE floating point available soon as an option 



SuperSoft BASIC lets me run compiled BASIC 
programs under either CP/M-86 or MS DOS. 


‘SuperSoft BASIC is compatible with Microsoft 
BASIC interpreter and IBM PC BASIC. Due to 
version differences and inherent differences in 
compilers and interpreters some minor variations 
may be found. Machine dependent commands 
may not be supported. The vast majority of pro¬ 
grams will run with no changes. 


Japanese Distributor: ASR Corporation 
International, 3-23-8, Nishi-Shimbashi, 

Minato-Ku, Tokyo 105, Japan. TEL. (03)-4375371. 
Telex: 0242-2723. 

European Agent: SuperSoft International Ltd., 

51 The Pantiles, Tunbridge Wells, Kent, England 
TN2 5TE. TEL. 0892-45433. Telex: 95441 Micro-G. 


In addition, SuperSoft BASIC has no run time 
license fee. SuperSoft's line of fine language 
compilers includes FORTRAN, BASIC, C, and 
Ada. 


Requires; 128K memory 

BASIC compiler: $300.00 


SupeiSt^. 

FtfiSTfN SOFTWARE TECHMOLOGY P O Box 1628 Champaigfi. IL 61620 (2171359-2112 Tetex 270365 


Microsoft PS a trademark of Microsoft Corporation. 

IBM PC is a trademark of International Business Machines Corporation. 
SUPERSOFTLAUGUAGBS: THE STANDARD OF EXCELLENCE. CP/ M is a registered trademark of Digital Research. 
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CONTROL 

(TAURUS ONE) + (YOUR PC) = (PROCESS CONTROL SYSTEM) 

Now a new micro computer based data acquisition and 
control front end that gives you:— 



Power that's easy to use; — Plugs into any 
RS232C, RS422, or IEEE 488 port on your 
Personal Computer • Powerful Command 
functions that include: simple reads and 
writes, high speed block analog reads, 
pulse counting, frequency, change of . 
state detection, direct thermocouple d 
input, and more • Results in engineer-^ 
ing units • Convenient screw termi* 
nal panels • Compatible isolated 
AC/DC 3 amp switchers and 
isolated input sensing • 

Power that's easy to cost j ustif y;— / 

A full range of input output /. 
modules provide: 12 bit A 

analog inputs with 4 

programmable Winfil 

ranges for inputs 
from ± lOmV to 
± lOV, digital I/O. 

counters, pulse output\y;ffi^BPR-^ ^^^W 
12 bit analog output. 

4-20 MA input/output. 
thermocouples • Stand 
alone mode with direct 
terminal support • Remote 
operation • Communicates 


simultaneously to 
three computers • 


Internal diagnostics • 


Power that's easy to expand; — Plug 

in expansion to 1024 points • User memory 

allows downline load of user written functions 

and programs • EPROM space for special user 

functions • Rack mount hardware available for all options* 


lAURUS ONE 

Write or call for more information loi IN IN CANADA 



TAURUS 

COMPUTER 

PRODUCTS 

INC. 


CIO I.M.S. 

P.O. BOX 1663 
BUFFALO, N.Y. 
14203 

<603) 673-6662 


P.O. BOX 911 
STATION "U” 
TORONTO, ONT. 
M8Z SP9 
(813) 226-5361 
TELEX: 053-3577 


The case construction can also be 
used to distinguish different forms of 
an argument. The following example 
is a fragment of a cc command. 

for i 

do case $) in 
-[ocs])... 

- •) echo unknown flag $i 
*.c) /lib/cO $i ... 

*) echo unexpected argument $1 ;; 
esac 
done 

To allow the same commands to be 
associated with more than one pat¬ 
tern, the case command provides for 
alternative patterns separated by a |. 
For example, 

case $i in 
-xl-y)... 
esac 

is equivalent to 

case $1 in 
-Ixyl)... 
esac 

The usual quoting conventions 
apply; thus 

case $i in 
\?)... 
esac 

matches the character ?. 

When a command finishes execu¬ 
tion, it returns an exit status (return 
code). Conventionally, a zero exit 
status means the command suc¬ 
ceeded; nonzero means it failed. This 
Boolean value can be tested using the 
if and while constructs. The general 
form of the conditional branch is 

if command-list 
then command-list 
else command-list 
fi 

The else part is optional. The value 
tested by if is that of the last simple 
command in the command list 
following if. Because this construc¬ 
tion is bracketed by if and fi, it may 

< Circle 459 on inquiry card. 



SuperSoft’s NEW C Compiler 
... when quality counts. 



In 1982 SuperSoft helped C programmers around the 
world move their applications from 8 to 16 bit operating 
systems with the first C compiler under CP/IVI-86? PC 
DOS, and MS DOS. 

With SuperSoft's new release of version 1-2.6, with its 
enhancements, upgrades, and improvements SuperSoft is 
helping those programmers stay ahead of the pack. 
SuperSoft was there when it counted in 1982 and will 
continue to be there for you in the future. Today there are 
several C compilers on the market, and you can look at 
them all. But if you want a C that’s fully portable, 
syntactically compatible with UNIX version 7 C, rigorously 
tested, fast in both compilation and execution, packed with 
more library functions than any other, and produces a very 
highly optimized assembly code...then you’ll find only one. 
The SuperSoft C compiler. 

Professional QualKy 

Recently companies have been scrambling to catch 
up by releasing C compilers. SuperSoft started working on 
C over three years ago, and the work has never stopped. 
While others were struggling to put in features, SuperSoft 
was refining and polishing...adding the quality 
professionals depend on. 

Thoroughly Tested 

SuperSoft C has been tested with hundreds of 
commercial application programs. And all this testing has 
paid oft...with a compiler that’s highly reliable in every 
phase of operation. 

Portable 

SuperSoft C is now available in most operating system 
environments. Since we don't sell operating systems, we 
can support them all. And as new operating systems 
become popular, SuperSoft C will be there. 


Packed with Library Functions 

SuperSoft now has the most complete set of library 
functions available. All provided with source code. 

Thorough User Manual 

The new user manual is extensive—jammed with 
thorough explanations to help you every step of the way. 
And our technical hotline can help answer any additional 
questions. 

SuperSoft’s line of fine language compilers 
includes Fortran, BASIC, Ada, and C. 

So when quality counts, think SuperSoft. 

SuperSoft C, CP/M version: $275.00 
all other versions: $500,00 


SupeiSsjft. 

PtHSrmSOfTWJlRETECHHOLOGY PO BoklS^a Champaign, IL 61820 (217)359-2112 TereK27036S 

Japanese Distributor: 

ASR Corporation International, 3-23-8, Nishi- 
Shimbashi, Mmato-Ku, Tokyo 10B, Japan. 

Tel. (03)-4375371, Telex: 0242-2723. 

European Distributor: 

SuperSoft International Ltd., 51 The Pantiles, 

Tunbridge Wells, Kent, England TN2 5TE. 

Tel. 0892-45433. Telex: 95441 Micro-G, 


UNIX is a trademark of Bell Laboratories 
CP/M-06 is a trademark of Digital Research 
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be used unambiguously in any posi¬ 
tion that a simple command may be 
used. This is true of all the control- 
flow constructions. Furthermore, in 
the case of if there is no dangling else 
ambiguity. Apart from considerations 
of language design, this is important 
for interactive use. A C-language 
style if then ... else, in which the else 
is optional, involves looking ahead to 
see if the else is present. In this case, 
the shell is incapable of determining 
that the if construct is ended until the 
next command is read. 

The conditional AND and OR 
operators are also provided for test¬ 
ing the success of a command; they 
are written && and ||, respectively. 

commandi && command 2 (1) 

executes command 2 only if command^ 
succeeds. It is equivalent to 

if commandi 
then commandi 
fi 

Conversely, 


commandi 11 commandi (2) 

executes commandi only if commandi 
fails. The value returned by these 
constructions is the value of the last 
command executed. Thus (1) returns 
true if and only if both commandi and 
commandi succeed, whereas (2) 
returns true if and only if either 
commandi or commandi succeeds. 

The while loop has a form similar to 
if. 

while command-Usti 
do command-listi 
done 

Command-listi is executed and its 
value tested each time around the 
loop. This provides a notation for a 
break in the middle of a loop, as in 

white a; b 
do c 
done 

First a, then b, is executed. If b 
returns false, the loop exits; other¬ 
wise, c is executed and the loop 


resumes at a. This deals with many 
loop breaks, but break and continue are 
also available. Both take an optional 
integer argument specifying how 
many levels of loop to break from or 
at which level to continue, the default 
being considered one level. 

Variables 

The shell provides string-valued 
variables that may be used within 
shell procedures and interactively as 
abbreviations for frequently used 
strings. Variable names begin with a 
letter and consist of letters, digits, 
and underscores. 

Variables may be given values by an 
assignment or when a procedure is 
invoked. An argument to a procedure 
of the form name=value causes value 
to be assigned to name before execu¬ 
tion of the procedure begins. The 
value of name in the invoking shell is 
not affected. Such names are some¬ 
times called keyword parameters. 

Keyword parameters may be ex¬ 
ported from a procedure by saying 

export user box 


IBM PC-8087SUPPOm FROM MCFXyWARE 


87FORTRAN/RTOS”* isafuiiANSi 

77 subset with 8087 extensions. It generates 
in line 8087 code allowing use of all 8087 
data types. Including 32, 64 and 80 bit reals 
and 64 bit integers. The complete subset I/O 
is supported including Internal and External 
Files and List Directed I/O. Extensiorrs 
include recursive subfoutines, interrupt 
handlers and the generation of software 
interrupts 87FORTRAN/RTOS uses the Intel 
large memory model, allowing data/code 
stmctures which utilize the full megabyte. The 
compiler provides direct access to 8068 ports 
and supports logical operations on 8 and 16 
bit operands normally treated in assembly 
language. 87FORTRAN/RTOS is ideal for 
applications which are number intensive or 
oontrol hardware. 95% of all '’main frame'" size 
programs compile and run without extensive 
editing. The price includes support for one 
year and RTOS. .... $1350 


87PASCAURTOS" is the most 

powerful compiler available to PC users at 
this time It is an ISOStandaid Pascal with 
8087‘8088 exceptions These make it possi¬ 
ble to use all the 80B7 data types directly, 
while generating modules in one of the three 
Intel Memory Models Modules produced 
using different memory models can be inten 
faced and linked This gives the user com¬ 
plete control of the memory model/speed 
trade off characteristic of iAPX opus. All 
exceptions to the ISO definition are clearly 
marked with a grey background in a manual 
which Is a standard of the Industry, and more 
readable than many tutorials The compiler 
makes it possible to cause or handle inter¬ 
rupts It also reads ports and performs all the 
tasks necessary to control iAPX-S6 hardware. 
Use of 87PASCAL guarantees you upward 
compatibility with future Intel processors and 
languages. Includes RTOS..$t350 


MicroM^ 8087Products 

8087-3 CHIP -In stock.$223 

87 MACRO™ - our development 
package for the IBM Assembler includes 
a Preprocessor which translates 6087 
opcodes, source for a library of code macros, 
and a COMPLETE function library with 
trigonometries^ transcendentals encoder/ 


decoder and conversions.. $150 

87BASIC™ ' includes patches for 
BASCOM.COM, BASCOM.LIB and 
BASRUN.EXE and the MicroWare 8087 
runtime routines... $150 


MATRIXPAK™ - assembly language 
matrix routines callable from any 8087 
compatible IBM compiler. Allows user^ 
specified very large matrices. Size is limited 
by available ram .... $150 

87FASTPAK™ - includes one Micro- 
Ware runtime library, the 87/86 Guide, an 
8087, and installation instructions__ $375 

87/88GUIDE - an excellent tutorial on 
writing 8087 code and Interfacing it with 
compilers. Fuil of code that runsi.$30 

Microsoft Fortran 3.1.. 289 

Microsoft Pascai 3.1. 289 

Microsoft Business Basic Compiler.495 

Microsoft C Compiler with Librarian.__450 

Computer Innovations CI/C86.. 345 

Supersoft Fortran.340 

Energraphics. 235 

Abstat......345 

64K RAM Upgrade Kit. 64 

Hayes Smartmode m 1200B... 499 

Sandstar Modular Expansion Boards..... call 
Epson FX-100 or C Itoh Printers.call 


RTOS™ — Real Time Operating System 

RTOS is a MicroWare configured version of iRMX-86, IntePs legendary real time operating 
system. This DOS is entirely re-entrant and provides many features found only on mainframes It 
indudes the Intel Assembler, ASM-86, which supports the 8086, 8087, 8088 and 80186. All 
modules produced by the compilers or ASM-86 are combined, loaded and managed with the 
Utilities LINK-86, LOC-86 and LI 0^86. These products make it possible to load modules 
anywhere in RAM, and resolve external reterences between runtime modulea Overlays with a 
single root job are supported by the linker. Binding of moduies is accomplished at link or load 
time. RTOS/ASM-86/LINK-86/LOC-S6/LIB-S6.....$600 


RO Box 79 
Kingston, MA 
02364 

(617) 746-7341 


Micro 

INare 


You Can 
TalkTbUs! 
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SuperSoft FORTRAN 

For CP/M-86‘ MS DOS, IBM PC DOS: and CP/M-80^ 


SuperSoft FORTRAN is the answer to the 
growing need for a high quality FORTRAN 
compiler running under CP/M-86 and IBM PC 
DOS. It has major advantages over other 
FORTRAN compilers for the 8086. For example, 
consider the benchmark program used to test 
the IBM FORTRAN in InfoWorld . p. 44, Oct. 25, 
1982. (While the differential listed will not be the 
same for all benchmark programs, we feel it is a 
good indication of the quality of our compiler.) 
Results are as follows: 


IBM FORTRAN: 38.0 Seconds 

SuperSoft FORTRAN: 2.8 Seconds 


In its first release SuperSoft FORTRAN 
offers the following outstanding features: 



"At last, a FORTRAN compiler that works great on 
my 8086, 8087, and 8088 and Z-80 based systems!" 


1 . Full ANSI 66 standard FORTRAN with 
important extensions 

2 . Standard data types, double precision, 
varying string length, complex numbers 

3. Free format input and free format string 
output 

4 . Compact object code and run time support 

5 . Special functions include string functions, 
dynamic allocation, time/date, and video 
access 

6 . Debug support: subscript checking, good 
runtime messages 

7 . Full IEEE floating point 

8 . Full 8087 support-available as option 
($50.00). 


Program developers: _ 

SuperSoft’s family of FORTRAN compilers 
means you can write your programs once and 
they will run under CP/M-80, CP/M-86, and 
MS DOS. This lets you get your applications 
running fast no matter what the environment. 


SuperSoft FORTRAN: available 
NOW and working great! 

Requires: 128K with CP/M-86 or MS DOS, 
32K with CP/M-80 

Price: $425 (in each environment) 


In conjunction with SuperSoft. SuperSoft FORTRAN 
was developed by Small Systems Services. Urbana, IL, a 
leader in FORTRAN development. 

CP/M-80 and CP/M-86 are registered trademarks of 
Digital Research. IBM PC Is a registered trademark of 
international Business Machines Corp. 

Japanese Distributor: ASR Corporation International. 

Nishi-Shimbashi, Minato-Ku, Tokyo 105, Japan, 
Tel. (03h4375371. Telex: 0242-2723. 

European Agent: SuperSoft International Ltd., 51 The 
Pantiles, Tunbridge Wells, Kent, England TN2 5TE. 

Tel. 0692-45433. Telex: 95441, Micro-G 



The current compiler allows 64K code space 
and 64K data space with expansion anticipated 
in future releases. 
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Do something 
selfish. 

Support the arts. 


We are speaking here of business sup¬ 
port of the arts, and what it can do for 
your clients, your employees and your 
company 

In a word, lots. 

Because in addition to the rewards 
that the arts have to offer society, there 
are rewards that the arts can and will 
offer business. Veiy real, very tangible 
rewards. All very much in your com¬ 
pany's self-interest. 


•ior-^aA 

to 

'fiav CO a 

to SMutitw VM.esti^o 

>«** ? S»*«^*** ^ 


To learn how to go about getting 
them-or, as the case may be, how to 
go about it better-there's Partners . 

Partners is the first practical guide 
to corporate support of the arts. And for 
anyone who has anything at all to do 
with the arts-or would like to-ifs 
indispensable. 

In it,you II find dozens of examples 
of how business and the arts have 
helped—and continue to help-one 
another Detailed information. No-non¬ 
sense advice. Sources to turn to for 
guidance. Specifics. 

Partners: A Practical Guide to 
Co rporate Su p port of the Arts . For 
more information and prices, write us 
today at the address below. And see 
how much your business can get from 
supporting the arts. 

It's one of the few things in this 
world that's selfish and selfless at the 
same time. 


Partners. 


The first book on 
supporting the arts that 
doesnt leave everything 
to the imagination. 

Partners is published by the Cultural Assistance 
Center, lnc„ a nonprofit service organization estab¬ 
lished to promote and assist culluraJ institutions. 

Write the Cultural Assistance Center, Inc., 

330 West 42nd St., New York, HX 10036. 


Modification of such variables within 
the called procedure does not affect 
the values in the calling procedure. 
(Generally, a process may not modify 
the environment of its caller without 
an explicit request on the part of that 
caller. Files and shared file descrip¬ 
tors are the exceptions to this rule.) 

A name with value intended to re* 
main constant throughout a proce¬ 
dure may be declared readonly. The 
form of this command is similar to 
the export command, 

readonly name... 

Subsequent attempts to set readonly 
variables are iMegaL 
Variables within a procedure are set 
by writing, for example, 

user^fred 

The value of a variable may be sub¬ 
stituted by preceding its name with 
$; 


echo $user 

echoes fred. (Echo is a standard com¬ 
mand that prints its arguments, sep¬ 
arated by blanks.) The general nota¬ 
tion for parameter (or variable) sub¬ 
stitution is 

${name} 

and is used, for example, when the 
parameter name is foUowed by a let¬ 
ter or a digit. If a parameter is not set, 
the null string is substituted for it. 
Alternatively, a default string may be 
given, as in 

echo 

which echoes the value of d if it is 
set, and . otherwise. Substitutions 
may be nested; thus 

echo 

echoes the value of d if it is set; 
otherwise, it echoes the value (if any) 
of $1. A variable may be assigned a 
default value using the notation 

${d=.} 


which substitutes the same string as 


${d-.} 


unless d was not previously set, in 
which case it is set to the string . . 
(The notation ${.. .=...} is not avail¬ 
able for positional parameters.) 

When a parameter is required to be 
set, the notation 

${d?message} 

substitutes the value of the variable 
d if it has one; otherwise, message is 
printed, and execution of the proce¬ 
dure is abandoned. If message is ab¬ 
sent, a standard message is printed. 
A procedure that requires some pa¬ 
rameters to be set might start with 

: ${user?} $ facet?} ${bin?} 


The : command is built-in to the shell 
and does nothing after its arguments 
are evaluated. In this example, if any 
of the variables user, acet, or bin are not 
set, the shell abandons execution of 
the procedure. Some variables have 
a special meaning to the shell {see 
table 1). 

Command Substitution 

Standard output from a command 
can be substituted in a way similar to 
parameter substitution. The com¬ 
mand pwd prints on its standard out¬ 
put the name of the current working 
directory If the current directory is 
/usr/fred/bin, the command 

d='pwd' 

is equivalent to 
d=/usr/f red/bin 

The entire string between grave ac¬ 
cents {\ . is taken as the command 
to be executed and is replaced with 
the output from the command. The 
command is written with the usual 
quoting conventions except a ' must 
be escaped using \. For example. 

Is ’echo"$1"' 

is equivalent to 
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Now THERE ARE TWOmYS 
TO MAKE dBASE IIATREAT 

(ONLY ONE IS GUARANTEED.) 


Let Autocode write your programs/or you. 

For those of you with no desire to join the 
ranks of computer programmers just to get your work 
done, treat yourself to Autocode. Autocode is the 
easiest, fastest way to get what you want from dBase 11, 
because it generates complete, high quality programs 
from simple instructions. Whether youVe a dBase 11 
master or just learning, youH like the'way Autocode 
writes powerful, elegant code with a minimum of effort. 
And you'll appreciate the fact that Autocade, unlike 
slower, less capable program generators, supports 
sophisticated dBase 11 features like on-screen calcula¬ 
tions and multi-tiered criteria for report generation. 


dBabe 11 is a rcgist^'red trademark of Ash ton-Tate. 
Autocode 1 is a trademark of Stemmos Lid. 


Even if youre an experienced programmer, the consis¬ 
tent quality of Autocode’s programs will win you over. 
Use Autocode without risfc. 

Give it a try For only $195.00, you get the 
unabridged Autocode disk and our concise, entertain¬ 
ing, clearly written manual We're so sure you'll like 
the simplicity of Autocode's easy to use menu-driven 
operation, the only risk is that youll never go back to 
dBase II alone. So for a taste of the best thing thals 
ever happened to dBase 11, try Autocode. Contact your 
dealer, or call toll-free 800-262-8800 or (413) 777- 
3800. Or write Axel Johnson Corporation, 666 Howard 
St., San Francisco, California 94105. 



^ A member of the Axeljohnson Group, 























(a) 

S? The exit status (return code) of the last command executed as a decimal 

string. Most commands return a zero exit status if they complete successfulfy 
and return a nonzero exit status otherwise. Testing the value of return codes 
is deferred until the section on if and while commands. 

SO The name of the command procedure being executed. This variable can be 

used to distinguish cases when a command has more than one name. For 
example, the following script is called ttytek and a link to the same fife exists 
called ttyblit. If the file has any other name, and is executed by that name, the 
default case applies. The command sets terminal options using the stty 
command 

case $0 in 

ttyblit) stty erase " H kill § ffO tabs;; 
ttytek) stty erase ^ H kill @ tek -tabs 
‘) stty erase "H kill @ ;; 
esac 

$# The number of positional parameters (in decimal); used, for example^ in the 

append command to check the number of parameters. is also updated by 
the set command. 

S$ The process number of this shell (in decimal). Because process numbers are 

unique among all existing processes, this string is frequently used to 
generate temporary filenames. For example, 

ps a >/lmp/ps$$ 
rm /tmpfps$$ 

$1 The process number of the last process run in the background (in decimal). 

$- The current shell flags, such as -x and -v, 

(b) 

$MAtL When used interactively, the shell looks at the file specified by this variable 

before it issues a prompt If the sped bed file has been modified since it was 
last tooked at. the shell prints the message you tiave mall before prompting for 
the next command. For user fn&d, this variable is set as MAIl=/iJsr/spool/mail/fiBd 

$HOME The default argument for the cd command. The current directory is used to 
resolve filename references that do not begin with a / and is changed using 
the cd command. For example, cd /usrffredfbin makes the current directory 
/usr/fred/bin. Cd with no argument is equivalent to od SHOME 

$CDPATH The list of directories searched by cd. Each directory name is separated by :. 

A typical setting of this variable, CDPATH^:.. :$HOMEAlesk specifies that cd should 
search the current directory, the parent directory, .., and SHOME/desk, If the 
directory ..fere exists, and there is no sre directory in the current directory, cd sre 
changes the directory to ..brc and prints this string as confirmation. 

SPATH A list of directories that contain commands (the search path). Each time a 

command is executed by the shell, a list of directories is searched for an ex¬ 
ecutable file. If $PATH is not set, the current directory, /bin, and /usdbin are 
searched by default. SFWH consists of directory names separated by :. For 
example, PATH=.:,/bin:$HOME/bin:/bin:/usrrt)in specifies that the current directory (the 
before the first:), ./bin, SHOME/bin. /bin. and /usrfbin are to be searched in that 
order. In this way, Individual users can have their own commands in $H0ME/bin 
accessible independenlly of the current directory. The directory ./bin allows ac¬ 
cess to any directory named bin from the current directory. This separates 
commands from data files within a directory associated with some project or 
activity. If the command name contains a A the directory search is not used; 
a single attempt is made to execute the command. The form ,/cnid may be 
used to bypass the search path for command in the current directory. 

SPS1 The primary shell prompt string, by default, $, 

$PS3 The shell prompts with $PS2 when more input is needed: by default, the value 

is >, 

$!FS The set of characters used for blank interpretation. 

Table 1: \^nables that have special meaning to the shelL In table la, the variable $? is 

set after each execution of a command; all others are set initially by the shell. The variables 

in table lb are typically set in the file .profile in the user's home directory. 


Is $1 

Command substitution occurs in 
all contexts in which parameter sub¬ 
stitution occurs (including ''here'' 
documents) and the resulting text is 
treated the same in both cases. This 
mechanism allows string processing 
commands to be used within shell 
procedures. An example of such a 
command is basename^ which re¬ 
moves a specified suffix from a string. 
For example, 

basename maln,c ,c 

prints the string main. The following 
fragment from a cc command illus¬ 
trates the use of basename, 

case $A in 

*,c) B-'basename $A .c' 
esac 

sets B to the part of $A with the suf¬ 
fix ,c stripped. Here are some com¬ 
posite examples: 

for i in Is do .., 

The variable is set to the names of 
files in time order, with the most re¬ 
cent files first. 

set 'date'; echo $6 $2 $3, $4 

Print the date arguments in the order 
specified, e,g,^ Feb 3,11:59:59, The 
output from date is Tue Feb 3 11:59:59 
GMT 1970 and the shell breaks up this 
output as arguments for the set com¬ 
mand, The result is assigned to the 
positional parameters, 

a=i'expr $a + V 

Increment the shell variable a by 1 
using the output from the expr 
command. 

Evaluation and Quoting 

The shell provides parameter sub¬ 
stitution, command substitution^ and 
filename generation for the argu¬ 
ments to commands. Let's look at the 
order in which substitutions occur 
and the effects of quoting mechanisms. 
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YburlBMPC 

Wizard-Spooler Full Feature Print Spooler Card. 
Same board supports parallel and serial printers. 
16K buffer with 32K or 64K optional. Lets you 
run the next task while old task is printing. 
Wizard PC Memorycard Gives you up to 256K 
of memory on a single plug-in-and-run board. In¬ 
creases computing efficiency and helps you 
achieve more of the real potential of your PC. 


Vbur Apple 

Wizard BPO 32K Buffered Printer Output. Lets 
you continue using your Apple while the printer 
prints, BPO Parallel and SSO Serial for parallel 
or serial printers, Graphics, and text formatting, 
of course. 

Wizard tPI Intelligent Printer Interface. 

Realize your parallel printer’s full capabilities for 
text printing, text formatting and graphics. 


Wizard EBI Epson Buffered Interface. For Apple. IBM PC and other computers. It mounts completely 
inside any MX ol^FJrSeries printer and gives you up tb^S4K of buffering so your computer won't be 
tied up while the printer is printing. EBI-Serial and EBI-Parallel for serial or parallel printers. 

Wizard plug-in performance products have been designed by Wesper Microsystems to help you 
get more out of your personal computer. Manage your computer, instead of letting it manage you! 

Ail Wizard products are covered by a two-year factory warranty. And they’re available at all fine 
computer stores. 

^^lUESPEH 

T.7jniCRDSYSTEmS 

A WESPERCORP COMPANY 

14321 New Myford Road. Tustin, CA 92680 (714) 730-6250 



Before a command is executed, the 
following evaluations occur. 

• parameter substitution, e.g., Suser 

• command substitution, e.g., 'pwd' 

Substituted strings are not re¬ 
scanned. For example, if the value of 
the variable X is the string $y, then 

echo $X 

echoes $y. 

After these substitutions have oc¬ 
curred, the resulting characters are 
broken into words (blank interpreta¬ 
tion); the null string is not regarded 
as a word uidess it is quoted. For 
example, 

echo" 

passes on the null string as the first 
argument to echo, whereas 

echo $null 

calls echo with no arguments if the 
variable null is not set or is set to the 


null string. Each word is then 
scanned for the file pattern characters 
*, ?, and [...], and an alphabetical 
list of filenames is generated to 
replace the word. Each such filename 
is a separate argument. 

Metacharacters such as <,>,*, ?, 
I, and & have a special meaning. Any 
character preceded by a \ is quoted 
and loses its special meaning, if any. 
The \ is ignored; thus 

echo \?\\ 

echoes ? \. To allow long strings to 
continue beyond one line, the se¬ 
quence \ newline is ignored. 

A \ is convenient for quoting 
single characters. When more than 
one character needs quoting, the 
above mechanism is clumsy and er¬ 
ror prone. A string of characters may 
be quoted by enclosing part of the 
string between single quotes, as in 

echo 

The quoted string may not contain a 
single quote. 


A third quoting mechanism uses 
double quotes and prevents inter¬ 
pretation of some, but not all, meta¬ 
characters. Within double quotes, 
parameter substitution and com¬ 
mand substitution occur, but file¬ 
name generation and the interpreta¬ 
tion of blanks do not. The characters 
in table 2 have a special meaning 
within double quotes and may be 
quoted using \. For example, 

echo "$x’’ 

passes the value of the variable x to 
echo, whereas 

echo ’$x’ 

passes the string Sx to echo. 

In cases requiring more than one 
evaluation of a string, the built-in 
command eval may be used. The eval 
command reads its arguments 
(which have therefore been evaluated 
once) and executes the resulting com- 
mand(s). If the variable X has the 
value $y, and if y has the value pqr. 


Graphics 

for the 

IBMpc 

II 

Thia is a apeptacular collection of graphics pfogrwns for the IBMpc and the 
Apple 11 or lie. It contains more than 60 programs in BASIC A They're listed 
beside theory and equations in a 280 page self Teaching guide. An optional 
program disk Is available. 

These programs will show you how to write your own 2D and 3D graphics 
software and they will give you many useful, ready to-run graphics routines 
to incorporate in your own software. 

Programs are menu driven and riKxJular. They show how to use elementary 
graphics commands end do 2D end 3D translation, rotation, scaling, clipp¬ 
ing, windowing, hidden line removal, shading, perspective, hi-speed anima¬ 
tion, with appilcations to science, business, engineering and games. 
Adopted as a text in many leading universities. We know you will be pleased. 
Please send: 

□ IBMpc Book- $30.5Q D IBMpc BAStCA GIsk- $21,50 

□ Apple Book- mM nAppistoft Otsk- $21.50 

Name_ 

Address_____ 

City/Stateffip_ 

□ check encioscii □ visa/masTercer<i 



This is a profesaionaJ 3 dimensional graphics design program. WHh Deelgnir^^ 
you can interactively create 30 drawings on the screen, rotate in 3 dimen¬ 
sions, enlarge, view in perspective, store on disk, recall and update. 

Hun G>slgn«f“' a cursor appears on the screen with a set of 3 dimensional 
coordinate axes. Move the cursor around In 3 dimensions Identifying node 
points, lines and points defining curves. Curves fit through points using a 
cubic spline algorithm. See your 30 picture being created on the screen. 
X,y,z coordinates are displayed as the cursor moves. Then enlarge, rotate, 
store your 30 picture on disk, recall and modify. 

The picture stored on disk Is a text file of node x,y,z coordinates and the 

3D 

lines and curves comprising the 3D object, interface Designer to other pro¬ 
grams through this disk file. Use Deelgner^" as a graphics pre processor for 
your own applications software. 

Osilgntr^ is supplied on disk In machine language with a user's manual. 
Perfect for CAD/CAM applications. 

Please send DAppIs Dssigntf^-SflS 

□ IBMpc DMlgn«i’°- $85 

Name_______ 

Address_ 

City/State/Zip_ 

□ check ificluKl □ vlu/euftircird 




card n>o._ 




call (617)934-0445 for fastor dalivery 

KERN PUBLICATIONS • P.O. Box 1029B • Duxbury, MA 02332 


card no._ 


_expiratk>n dala_ 




call (617)934^0445 for faster delivery 
KERN PUBLICATIONS • P.0, Bax 1029B • Duxbury, MA 02332 
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then 


eva[ echo $X 

echoes the string pqr. 

Errors and Faults 

The treatment of errors depends on 
the type of error and on whether the 
shell is being used interactively An 
interactive shell is one with I/O con¬ 
nected to a terminal. Execution of a 
command may fail for any of the 
following reasons: 

• I/O redirection fails because a file 
does hot exist or cannot be created; 
in this case, the command is not 
executed 

• the command itself does not exist 
or is not executable 

• the command terminates abnor¬ 
mally; for example, with a "memory 
fault" 

• the command terminates normal¬ 
ly but returns a nonzero exit status 

In all of these cases, the shell goes on 
to execute the next command. Except 


$ parameter substitution 

^ command substitution 

" ends the quoted string 

\ quotes the special characters 

\ 

Table 2: These characters have speciai 
meaning when enclosed in double quotes; 
they should be quoted using \, 


for the last case, an error message is 
printed. 

All remaining errors cause an exit 
from a procedure. An interactive shell 
returns to read another command 
from the terminal. Such errors 
include 

• syntax errors; e.g,, if... then... done 

• a signal such as terminal interrupt; 
the shell waits for the current com¬ 
mand, if any to finish execution and 
then either exits or returns to the 
terminal 

• failure of any of the built-in com¬ 
mands, such as cd 

If any error is detected, the flag -e 


causes the shell to terminate. 

Procedures normally terminate 
when an interrupt is received from 
the terminal. An interrupt is com¬ 
municated to a process as a signal. If 
cleaning up (e.g., removing tem¬ 
porary files) is required, the built-in 
command trap is used. 

trap Vm /tmp/ps$$: exit' 2 

sets a trap for terminal interrupt 
(signal 2) and, if this interrupt is re¬ 
ceived, executes the commands 

rm /tmp/ps$$: exit 

Another built-in command is exit, 
which terminates a procedure. The 
exit is required in the preceding ex¬ 
ample; otherwise, after the trap is 
taken, ^ecution resumes at the place 
where interrupted. 

Signals can be handled by a pro¬ 
cess in one of three ways. They can 
be ignored, in which case the signal 
is never sent to the process; they can 
be caught, in which case the process 
must decide what to do; or they can 


Business 

Scientific 

Data 

Plotting 



Data Ptotting Software for Micros- This 232 pg book/c#sk package cocitairis 
18 programs in BASIC for processfiQ and plotting date: Histogranis^ pie charts, 
log plots, regreasion, statisticai analysis, curve fitting, barcharts, stock market 
charts, 3D views of surfaces, data management, applications to soienoo. 
engineering and business. 

Special features include writing text over graphics, automatic scaling and 
axis labeling, automatic replotting when data is changed. 

Book contains program listing in Applesoft BASIC with theory, equations and 
full documentation. Disks contain same programs in Applesoft BASIC or IBMpc 
BASIC A. Use the programs asHs or modify and combine for your own special 
applications. 

Please send DBook^ $30,50 

□AppliSOfI Ditk- $19.95 
□ IBMpc BASICA Disk- $19.95 

Name___ 

Address__ 

Clty/State/Zip_ 

□ chKk BnclDtBd □ ¥lu/miilercsrii 

card no._ __expiration date_ 

call (617)934-0445 for faster delivery 
KERN PUBLICATIONS • P.O.Box 10290 • Duxbury, MA 02332 
^_ 


Applied 

Statistics 

for 

Micros 



Applied Statistics for MIcrocamputers- This is a package of profes¬ 


sional level statistics programs for use in business, science and engineer' 
ing. Book contahs program Islings in BASIC alcngside theory and docunentation. 
Optional disk contains same programs In BASIC. 




Book gives clear, easy-to-read tutorial on errors, statistical distrihutions, 
hypothesis tests, variance, ccvartance, regression, response surteces and 
time series. 22 programs calculate normal, chl-sguare, t and F distiibutlons; 
variance with randomized blocks, Latin squares, factorials, response sur¬ 
faces. Mi-accuracy multi-Hnear regression program has data handling and transfor¬ 
mation. Also programs for hypothesis testing, sorting and simoo^ng. Numerous 
practical applications. 

Assumes no prior knowledge of statistics. Used as a text for years at a leading 
university. 


Please send: GBliek- $38 

□ IBMpe BASICA Ditk- $26 PApplestift Disk- $26 DCP/MSe Disk- $26 
Name___ 

Address_ 

Clty/State/Zip__ 

□ cfi^ck enc/osed □ v^sa/mesferoerd 


card no 


.explmtiori date. 


call (617)934-0445 far fastBr delivery 
KERN PUBLICATIONS • P.D. Bex 1029B • Duxbury, MA 0Z33Z 
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ALPHA 

OMEGA 

COnPUTER PRODUCTS 

ALPHA OMEGA CC)MPUTER 

PRODUCTS. The beginning 
of fast,efficient service and 
low- priced computer produas- 
The end of mojf ord er worries I 

OISKETTES 


SCOTCH 3IVISSDDe e ____24 

MAXELLM02 00 DD, , . ..39 

PRINTERS 

CrrOH 8610 PARALLEL. . ..CALL 

STAR MIC DELTA ID.*CALLi 

OKIDATA MiCftOLlNE 92..495 

EPSON FX-80.... . .tCALL# 

EPSON FX-1 DO.. . 679 

MODEMS 

HAYES SMARTMODEM 300...... 205 

HAYES SMARTMODEM 1200.495 

MICROMODEM IL . ...265 

MONITORS 

TAXAN 12" AMBER.122 

USIPI3 12" AMBER.138 

AMDEK 300 G.. , . 133 

AMOEK COLOR 113"..*.- .274 

AMDEK COLOR II 13" RGB .**..*. 419 

ISM PERIPHERALS Si SOFTWARE 

TANDON TM65-2 THIN LINE. . - *CAU« 

TAMPON TM100-2.*.235 

MICROSOFT MOUSE. , , ...144 

QUADRAM QUAD BOARD W/64K* .273 

KRAFT & T.G. JOYSTICKS.48 

DBASE II.* *.395 

WORDSTAR..284 

HOME ACCOUNTANT +.98 

VOLXSWRrTER... 119 

LOTUS 1,2,3. tCALL* 

MULTfPLAN.. 169 

FLIGHT SWIULATOR.34 

APPLE PERIPHERALS S SOFTWARE 

VIDEX VIDEOTERM 80 COLUMN. . . 219 

MICROSOFT PREMIUM PAK-489 

MICROSOFT 16K RAMCARD.69 

KRAFT & T-G- JOYSTICKS.- 44 

QUENTIN APPLEMATE DRIVES. . . - 235 

SUPER 5 THIN LINE DRIVES.263 

WIZARD BP016K BUFFERED INT ... 139 
EPS KEYBOARD 297 

COOL & TIME (Fan, Tkirm, Surqs) .69 

PFS FILING SYSTEM..62 

PFS REPORT. 82 

DBASE II. 395 

WORDSTAR .. .239 


CALL FOR COMPLETE PRODUCT 
UNE AND CURRENT PRICING 

.„ 345-4422 

4847 LA MONTANA ORCLE 
TARZANA, CA 91356 S 

ME products are in ^aclory pacKagea, We 

guarantee all items lor 30 days. Within I his period, 
defective merchandise returns must be accom' 
panied by number. AM other returns will be 
subject lo a 10% restocking tee. For prepaid 
orders there wiU be a 3% shipping charge. S5-00 
minimum. There wilf be an additional S4 00 sur¬ 
charge on COD orders. Cash or Cashiers Check is 
required on COD orders. Calif, residents add 6.5% 
sales tax. Prices subject lo change without notice 


be left to terminate the process. If a 
signal is ignored on entry to the pro¬ 
cedure by invoking the procedure in 
the background, trap commands (and 
the signal) are ignored, 

A procedure itself may elect to ig¬ 
nore signals by specifying the null 
string as the argument to trap. A trap 
may be reset by saying, for example, 

trap 2 

which resets the trap for signal 2 to 
its default value (exit)- 
The procedure scan exemplifies the 
use of trap without an exit in the trap 
command. The scan command takes 
each directory in the current direc¬ 
tory prompts with its name, then ex¬ 
ecutes the command typed at the ter¬ 
minal. Interrupts are ignored while 
executing the requested commands 
but cause termination when scan is 
waiting for input, 

d^'pwd' 
for i tn * 

do if test -d $d/$t 
then cd $d/$i 
while echo 
trap exit 2 
read x 

do trap : 2; evat $x; done 
fi 

done 

The command 
read x 

is built-in to the shell and reads the 
next line from the standard input and 
assigns it to the variable x. The 
command 

test -d arg 

returns true if arg is a directory and 
false otherwise. 

To execute a command, a new pro¬ 
cess is created using the system call 
fork. The execution environment for 
the command includes I/O and the 
states of signals. The environment is 
established in the created process 
before the command is executed. The 
built-in command exec is used in the 
rare cases requiring no fork. 

The environment for a command 


run in the background, such as 
list *.c I Ipr & 

is modified in two ways. First, the 
default standard input for this kind 
of a command is the empty file 
/dev/null. This prevents two parallel 
processes, the shell and the com¬ 
mand, from trying to read the same 
input. Chaos would otherwise 
ensue, 

ed file & 

allows both the editor and the shell 
to read from the same input at the 
same time. The other means of modi¬ 
fying the environment of a back¬ 
ground command is to turn off the 
quit and interrupt signals so they are 
ignored by the command, thus ena¬ 
bling use of these signals at the ter¬ 
minal without causing background 
commands to terminate. 

Summary 

You should now be able to begin 
using the Unix shell as a program¬ 
ming language to write your own 
shell scripts. Existing Unix com¬ 
mands can be easily combined to 
create your own tools. Some of the 
examples shown in this article are ex¬ 
tremely useful. 1 recommend that 
avid Unix users go on to greater pro¬ 
ficiency with the Unix shell. 

The major alternative to the stan¬ 
dard Unix "'Bourne" shell is the C- 
shell developed at the University of 
California at Berkeley. The C-shell is 
superior for interactive use with its 
aliasing, history, and job-control 
facilities. But if you want to write por¬ 
table shell scripts that can be used on 
any Unix system, use of the standard 
Unix shell is recommended because 
it is available on all Unix systems. ■ 


Dr. Stephen Bourne fs known for his con¬ 
tributions to the Unix system, including the 
'‘Bourne" shell and the book The Unix System. 
An intemationully knomi computer scientist with 
!5 years of computer systems experience, he is one 
of the designers of the Cambridge Capability Com¬ 
puter and is recognized for his contributions to 
programmirtg-language design and compiler-con¬ 
struction techniques. Dr Bourne can be reached at 
Silicon Graphics Inc., 630 Clyde Court, Mountain 
CA 94043. 
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Match the (feOOO Competition 
with UNIXbperating systems. 

Beat it with UniFLEX: 






w 

▼ Te can’t keep 
a good thing secret. Our new 
UniFLEX Operating S^'stem for the 
68000 is better than the competi¬ 
tion’s UNIX operating sTstems or 
like offerings. Better in several 
wa^'S. Awhole new generation of 
users can now enjoy the efficiency, 
flexibility, and reliability that built 
our reputation. 

Want the full story? Call us. Or 
watch for more details. 

There is a superior alternative. 



1^ 



Technical Svstems Coasultants.Inc. 
111 Proildence Road 

Chapel Hill,NC 27514 USA 

Telephone: (919) 493-1451 

Telex II: 510-920-0540 



LTNiX'" is a tnidemark of BeE Uilx>ni[odes. 

L!niPlEX '“ is a Eindemaric ol Tfechnicd STOtems CoasultanLs* liic. 











Interested in dBASE II or 1-2-3 ? 
Beware The Dreaded Finger Pointers! 


Sound familiar? Does your 
dealer turn into a “finger 
pointer” when you need help? 

At SoftwareBanc we offer a 
complete system that doesn’t 
stop when your software is 
delivered. 

Careful Product Selection 

Do you get bewildered by 
the endless lists of soft¬ 
ware you find in most ads? 

Let us be your quality control 
department. 

We only sell the best pro¬ 
grams on the market. After a 
thorough evaluation we chose 
dBASE 11™ for data process¬ 
ing, and 1-2-3™ for financial 
management. 

Our complete line of add-on 
products help you to continue 
to get the most from your 
software. 

Expert Technical Support 

When you buy software from 
us, you can rest assured that 
help is only a phone call 
away. Just call us at (617) 
641-1235 for all the free 
support you need. 


Money Back Guarantee 

We are offering a 60 day money 
back guarantee on the following 
software: 1-2-3, dBASE II and 
ABSTAT. Call for details. 

Free dBASE ir User’s Guide 

Order dBASE M'" from us, and 
you’ll receive a free copy of 
our dBASE n™ User’s Guide. 

You can also buy the User’s 
Guide first for only $29, and 
then receive a full credit when 
you buy dBASE 11.™ 

1-2-3 “ & dBASE tr Classes 

Want more in-depth informa¬ 
tion about dBASE II™ or 1-2-3'“? 
Attend a SoftwareBanc Semi¬ 
nar near you. Each session runs 
from 9 to 5, and costs $175. 
Seminars are in lecture 
format with a custom sound & 
video system which is used to 
display taped interviews with 
prominent software personal¬ 
ities and sessions with various 
software programs. 

Chicago Dallas 

Oct. 17-21 Nov. 14-18 

Sa/1 Diego 

Dec. 1246 


Prices You Can Afford 


tl-2-3'". $399 

tdBASEir.$479 

tABSTAT™.....$379 

dBASE 11User’s Guide.$29 

DBPIus'“ .$95 

dGRAPH™. .........$199 

dUTIL'“. .$69 

dNAMES’". .$109 

FRIDAY’".$199 

QUICKCODE’".$199 

TEXTRA™.$60* 


No-risk 60 day money back guarantee 
*Only available for [BM PC with IV1S-D03, 

Free Catalog 

If you want to team more about 
SoftwareBanc, call or write for our 
free product catalog* 

SoftwareBanc 

661 Massachusetts Avenue 
Arlington, Mass. 02174 
For technical support call: 
{617)641-1235 
Dealer Inquiries Invited. 

Manufacturer's trademark 
Payment may be made by; MasterCard, Visa, check, 
C O. D., money order. Mass, residents please add 
5% sales tax. Add $5.00 for shipping and handling. 
Prices subject to change. 



Hours 9AM-8PM E.S.T. 
Monday-Friday 
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ADAM B. GREEN 




Taught by the nation's leading 
dBASE II expert, Adam B. Green, 
whose dBASE II User's Guide 
has sold over 30,000 copies. 

"Green doesn't just teach dBASE 
syntax, he establishes the 
fundamental terminology and 
organization behind data-base 
management systems." 

dNEWS - Ashton-Tate 


Teach your 
computer 
who's BOSSI 

Attend a dBase II or 1-2-3 
SoftwareBanc Seminar 


of SoftwareBanc Seminars' clients; 


Here are Just a few 

ABC 

Arthur Anderson 
Boeing Aerospace 
CBS 

Chase Manhattan Bank 
Citibank 
Computerland 
Comelf University 
Digital Equipment Corp, 


Digital Research 
Dunn & Bradstreet 
E.F, Hutton 
Fox & GefJer 
J8M 

Internal Revenue Service 
laventhol & Horwath 
Merrili Lynch 
Osborne Computer Corp. 
Polaroid Corp. 


Price Waterhouse 
RCA 

Shell Oil 

Smithsonian institute 

U S Air Force 

U,S. Navy 

U.S. Postal Service 

Victor Business Products 

Westinghouse 

Xerox 


1983 Schedule of Classes 


Anchorage 
August il-12 
Sheraton Anchorage 


New York 
September 19-23 
New York Hilton 


Dallas 

November )4-I8 
AMFAC 


Washington, D.C. Chicago 

August 29-September 2 October j 7-21 

Marriott Ciystal Gateway Hyatt Regent^ 


San Diego 
December 12-16 
Hyatt Islandia 


4 Days of Instruction 

9:00 A.M. to 5:00 P.M. 
dBASE II Fundamentals 
dBASE II Programming 
Advanced dBASE )1 
Problem Solving with I -2-3 

State of the Art Presentation 

• Video and sound system • Buffet Lunch/Coffee Breaks 

♦ Video tapes of program authors • Portfolio of Comprehensive 

Seminar Notes 

si75 Per Day of Instruction 
Pre-paymeni may be made by: 

MasterCard. VISA or Check. 

Call or write to register 



SoftwareBanc Seminars 
661 MassachusettsAvenue 
Arlington, MA02174 
(800)451-2502 
(617)641-1241 inMA 


Circle 433 on inquiry card. 
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computers 

wholesale 


SI5-472-3055 

Box 150 Brewerton,N.Y. 1302B 


Circle 565 on inquiry card- 






^TERMINALS- 

ESPRIT 

Esprit. ....... .. ^429 

Espritll. 49$ 

EapHtlll..,..719 

Esprit III jCoforl -- Call 

LEAR SEIGLER 

AOM3A.549 

ADM6A.579 

ADM 22...5 

ADM 36. 979 

QUME 

102.. .. 55S 

102A|Amber!...569 

108.715 

108A (Amber).. 729 


TELEVIDEO 

910. 

9Z5. .. . . . 

950. 

970. 

WYSE 

100 ... 

300 (Color)_ 

ZEMITH 

Z 29. 

ZT-IO. 

ZT 11. 


479 


929 


. Cell 
Call 


.549 


-MODEMS- 

HAVES 

Micro Modem IW..269 

Micro Modem U.269 

Smartmodem 300... 199 

Smartmodem 1200. 498 

SmantDOdem 12008.Call 

NOVATION 

D-Cat. 14 

J Cat...... 109 

Apple Cat II.310 

109 Smart Cat...19$ 

I03i2l2 Smart Cat... 475 

212 Ay to Cat. 619 

SIGNALMAN 

Mkl.$79 Mk VII.. ..$119 

Mklll.99 MkM. 79 

MkV.89 MkVI.Call 

A/£Wf Volkemodem.Call 

U.S. ROBODICS 

Auto Dial 212A ..... . . 479 

Peaeword. Call 


Aduerti&ed prices refletr a cash discourtt on 
prepaid orders only. Most items are in stock 
for immediate detivary in factory sealed carl 
pns with lull factory warrantees. 


-SYSTEMS- 

ALTOS 

ACS 8000-10.$5989 

ACS-8000-12.7199 

ACS^OOO-14. 9789 

Series 5-50. 3990 

Series 5-ISO... 2199 

580-10.470$ 

SS6 10.... 6389 

585-14. 10,389 

MTLI-3 ,..2000 

MTU-f... 2000 

COLUMBIA 

UP Portable.Call 

MPC..Call 

MPCwiHardDiak.Call 

CROMEMCO 

C-10 Super Pok. 1429 

CSl. 319S 

CS-1H. 5595 

CS2. 37K 

CS3 . 5595 

64 FOC,.475 

TUART. 255 

EAGLE COMPUTER 

HE Swiss 

IIE-1 IIE'2 

II E-3 II E-4 

PC Swiss 

PCE PCI 

PC 2 PC XL 

1600 Swis* 

1520 1630 

—Caft us today for tho bast pricas— 
lEa^le Compuiers cannot be shipped UPS) 

INTERTEC 

Superbrain II JR. 1859 

Superbrain It QD.2309 

Suparbrain II SD.2609 

Compustar..Call 

MORROW 

^icro Decision wiTerminet 
MD-1 w/1 drive & software. . . 1270 
MO-2 wi2 drives & software.. 1590 
MD-3 w/DS drives & software 2010 
NEC 

PC-8801 A Computer,^. Cell 
PC'3831A Dual 5%"disk drive.. Call 

NORTHSTAR 

Advantage 2Q... 2319 

Advantage IQ HD5. 3599 

Horizon 2Q 64 K..2399 

HD 18 Mb. harddisk_ 3679 

TELEVIDEO 

TS-e03,, .. 1969 

TS-802. Cell 

TS^2H. Call 

ZENITH 

2F-100-21.. ..2319 

ZF-120-22. 2879 

2F-120-32.. .... 4479 


\ -PRINTERS- 


ANADEX 



DP-9501. 


$1099 

DP-9620. 


..1199 

OP-9625. 


.1299 

DP-6500. ........ 


,.2399 

WP-6000 . .. 


2159 

CENTRONICS 



730-1 Parallel.. 


. . 200 

739*3 Serial. 


.469 

COEX 



80 FT parallel.... 


. . 289 

CITOH 



1 ProwriterflSIOA Par. . 

.. 375 

1 Prowrfter 951OA Ser. 

.. 575 

Prowritorll Par. , 


.679 

Prowriter 11 Ser. . 


.739 

DIABLO 



620RO25CPS... 


,.919 

630 RO 40 CPS. .. 


, 1769 

EPSON 



MX 80FT,.. 


.469 

MX-100.. 


. . 649 

FX-80. 


.. Call 

RX80. 

-- 

.,Call 

GEMINI 



10X.. 


.,,295 

15K.. 


. . 435 

1 MANNESMAN TALLEY 


MT 1601, 


. . 529 

MT 160 L... 


..,59$ 

MT180 L. 


.. Call 

NEC 



3510..... $1490 

3530.... 

.$1490 

3550. 1645 

7710. 

.,1949 

7715_ 2099 

8023 .. 

. . . 399 

/Vf W NEC 2000.. 


.. Call 

OKIDATA 



ML-e2A. 


,,39$ 

ML-03A. 


. . . 595 

ML-64 Par.. 


.. 979 

ML-92. 


.. . 489 

ML 93.... 


...839 

Pacemark 2350 ... 


.. Cad 

Pacemark 2410... 


..Cell 

QUME 



Sprint 11/40 ...... 


. 1339 

Sprint 11/55. 


.. Cad 

SILVER REED 



EXP 500 Par. . ... 


. 45$ 

EXP550Par. .... 


.. . 659 

EXP 550 Ser. 


. , .689 

1 TEXAS INSTRUMENTS 


TTB10 Basic..... 


.. 1199 

TI-810 Package.. 


.. 1S49 

T1-810LQ. 


.,1919 

Tl-820 Basic.,,,, 


.. 1549 

TI B50.,.,., 


,. Call 


-MOMTORS- 

AMDEK 

Colon ,. $279 

Color I 4 .. 319 

ColorII (RGB).399 

Color MMRGBI...,,.349 

300 G (12"green) .136 

300 A (I2"amberj.149 

310A ilSMPC).,. 175 

BMC 

IS MHZ (12"gfeen) ..,..79] 

NEC 

JB^1260 (I2"gfeen). 

JB-1201(12"greent,..149 I 

JC-1212 tl2"colorJ.,,.339 

JC-l203 tr2"RGB)... 549 | 

ZENITH 

2 l2Z|12^'green) .. 109 

Z-123(l2"anrtber)..135 

2*131 (13" cobr + grj.,.299 

Z-135(RGB)..519 

-HARD DISKS- 

CORVUS 

Modeie., .,. 2120 | 

Modem....,2970 

Model 20. 3820 

OmninetO. 1950 

Omninet 11... 2800 

Omninet 20,.. ...3650 

Mirof Back-up.670 

PERCOM 

Cali for bast prica / 

KONAN 

SPECIAL f 5Mb. forS-100. 1629 

-DISKETTES- 


3M/ Scotch 

5 %"... $ 21 .“ 

(Single Sided, Double Density) 

5'A"... $ 30 .“ 

(Double Sided, Double Density) 


Call us for dm lowest \ 
prices on other 
popular diskettes! 

/f you can't find what you I 
need iisted here Just ca/f for 
the best prices on the items 
you require. 


H.y. residents, add apprcpriata sales tax. 
Wa accept VISA and Master Card. Personal 
and cempany checks, allow2weeks to.dear. 
C.O.D.'s require e 25% deposit. All prices | 
and offers may be wltbdrawrt without notice j 





























































































































































Unix as an Application 
Environment 

A tools approach to the needs of the business community 


The operating system defines a 
computer's environment. And the 
first requirement of an environment 
is that it be reliable. Users need a 
robust software foundation—one 
that's not susceptible to a crash yet is 
able to exit gracefully when neces¬ 
sary. The system's stability should 
quell the need for releases of new ap¬ 
plications, and the sponsoring organ¬ 
ization should provide reliable sup¬ 
port. Generally speaking, the oper¬ 
ating system should be mature. 

Users also have secondary needs. 
The operating system must provide 
a framework for its two kinds of 
users: the developers and the end 
users. Developers are most produc¬ 
tive when they have good tools to aid 
the programming process. These 
tools include languages, debugging 
aids, text editors, and other utilities. 
End users have an entirely different 
set of needs. They should be isolated 
from the esoterica of the computer 
and be given something that is easy 
to use. 

Finally, various technical features 
are needed: 

• the ability to handle multiple users 

• interprocess communication and 
concurrent operations so that 
users and their tasks can work 
together 


by Mark Krieger and Fred Pack 

• communication capability so that 
users on different machines can 
work together 

• file locking so that users do not get 
in each others' way 

• a rich set of utilities so that we are 
spared from having to create our 
own routines 

• portability so that the programs 
we write today will continue func¬ 
tioning in the advanced machines 
available in the future 

• a large body of applications so that 
the computer can immediately 
perform useful work for us 

Because it meets these criteria, we 
believe that the Unix operating sys¬ 
tem is one of the systems of choice. 

General Software Problems 

Unfortunately, most designers of 
operating systems neglect the needs 
of the end user. The early designers 
didn't expect their systems to be used 
in the mass market, and later design¬ 
ers patterned their products after the 
originals to provide compatibility. 
Furthermore, most computer users 
were technically adept; system soft¬ 
ware "hand holding" wasn't neces¬ 
sary. Finally, until quite recently 
microcomputers' limited computa¬ 
tional power kept designers from de¬ 


voting the machine resources re¬ 
quired to make the system software 
easy to use. 

These historicaj. problems are being 
overcome due to the dramatic drop 
in microcomputer prices and the in¬ 
crease in computer capabilities. 
Stated simply, a low-cost computer 
must not require extensive operator 
training. The typical computer user 
is someone with a problem to solve, 
not a computer professional. 

The increased computer "horse¬ 
power," storage, and graphics capa¬ 
bilities that are standard today per¬ 
mit the system designer to make the 
system infinitely more pleasant to use 
for both computer professionals and 
the problem solver. 

The historical problems of operat¬ 
ing systems center on their tenden¬ 
cy to be cryptic, unfriendly, and un¬ 
standardized. Phrasing a command 
precisely can require extensive study 
^ of a dense, technically oriented, and 
1 usually poorly worded system man¬ 
ual. Occasionally, machines respond 
even to proper commands with 
system-error-messages such as 
BDOS ERROR or ERR ON DEV 0/1, 
which are incomprehensible. The 
user may find that his data is lost 
because he forgot to issue the SYNC 
command when he turned off the 
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machine. 

Integrated software application 
packages such as 1-2-3 from Lotus 
Development and Visi On from Visi- 
corp provide session guidance, com¬ 
mon data and command structures, 
and consistent documentation- How¬ 
ever, a fully integrated environment 
can be achieved only by the underly¬ 
ing operating system, Apple's Lisa is 
the first of such systems* Lisa pro¬ 
vides extensive graphical representa¬ 
tion, lets users issue commands 
without keying, and can exchange 
data with all the integrated applica¬ 
tions. 

Alternatives 

Several operating systems are vy¬ 
ing for a significant share of the 
microcomputer marketplace. The 
primary ones are CP/M, MS-DOS, 
Pick, and Unix. Lisa-style operating 
systems will soon be contenders* 

CP/M: CP/M was the first signifi¬ 
cant microcomputer operating sys¬ 
tem. Consequently, it has the largest 
collection of application software. 
Because the older microcomputers 
had limited power, CP/M did not pro¬ 
vide sophistication for either devel¬ 
opers or users* Updated versions 
have added concurrency, multiuser 
capability, and portability* Many of 
CP/M's features have become de facto 
standards because of CP/M's popu¬ 
larity on 8-bit computers; however, 
CP/M is hampered by its limited 
abilities* 

MS-DOS: MS-DOS, designed for 
the newer 16-bit machines, remains 
largely compatible with the com¬ 
mand syntax of CP/M* This has 
proven to be a winning strategy, and 
MS-DOS is very successful. At this 
time, MS-DOS is not portable and 
runs only on the 8086 microprocessor 
family. MS-DOS is evolving to more 
closely resemble Unix, by mimicking 
the tools approach and file structure, 
which is so useful for program devel¬ 
opment and applications. 

Pick: the Pick operating system, an 
applications environment, was de¬ 
signed around databases and query 
facilities, which means it is easy to 
use. Because it permits programming 
only in BASIC, it is not efficient for 
math or computational applications. 


Of course, a good deal of data pro¬ 
cessing is concerned specifically with 
databases* Pick is portable and runs 
on a wide range of machines. Origi¬ 
nally designed for larger machines, it 
has the sophisticated facilities busi¬ 
ness users demand, 

L/wix.' the Unix operating system, 
designed by BeU Laboratories 10 years 
ago as a program-development base, 
originally ran on minicomputers* It is 


Several operating 
systems are vying for a 
significant share of the 
microcomputer 
marketplace. The 
primary ones are CP/M, 
MS-DOS, Pick, and 
Unix. 


very portable and has migrated both 
up- and down-scale* Though a fine 
development system, until recently 
Unix lacked application programs 
and was not for the end user* It has 
always provided an integrated, con¬ 
sistent, and powerful environment to 
software developers through the 
tools approach. Well discuss Unix's 
strengths, weaknesses, and potential 
in greater detail later* 

Lisa: the Lisa-style operating sys¬ 
tem will have a profound effect on 
the front-ends of all future operating 
systems. A Lisa user sees a graphics 
display with pictorial representations 
instead of words. He operates the 
system by manipulating a mouse, 
which moves the cursor among the 
pictures (or "icons"), each of which 
signifies a command or the data to be 
handled. In addition, extensive use 
is made of windowing, which en¬ 
ables the user to see several displays 
at once. 

Mice and windows are proliferating 
in new application designs even for 
other operating systems. For in¬ 
stance, Multitool-Word, a new word 
processor from Microsoft, uses a 
mouse and multiple windows, as do 
Visi On and the Unipress EMACS ex¬ 
tensible screen editor for Unix. 

Strengths of Unix 

Unix has a reputation as the best 


environment for writing and main¬ 
taining programs, but it is considered 
a poor basis for end-user applica¬ 
tions* We feel that the acclaim is just¬ 
ly deserved, but the negative senti¬ 
ment is not as appropriate regarding 
applications use* 

Unix is multiuser: because the cost 
of a machine is borne by several 
users, it can be lower than multiple 
single-user alternatives* Other oper¬ 
ating systems are moving toward 
multiuser capability, but Unix has 
always had this facility. 

A less obvious advantage of multi¬ 
user systems is the availability of 
shared data* Most applications rely 
on a database of some kind, and this 
data is usually of general interest to 
the user community* While networks 
of single-user machines can theoret¬ 
ically access a common data bank, in 
practice this is a cumbersome 
process* 

Another inherent virtue of multi¬ 
user systems is the ability to develop 
software jointly* Large projects re¬ 
quire many people, and the in¬ 
dividually created components be¬ 
come integrated during the course of 
the project. Interim testing and final 
integration are greatly simplified 
when all the components reside on 
the same computer* MP/M, a mem¬ 
ber of the CPIM family, is available in 
a multiuser format, as is Pick. Lisa 
and MS-DOS 2.0 are not multiuser 
systems* 

Multitasking capability: the process 
of running more than one program 
concurrently is another asset of the 
Unix system. This permits you to do 
more than one job at your terminal: 
for example, you could query a 
database while printing a lengthy 
report. Most microcomputer operat¬ 
ing systems do not provide this capa¬ 
bility, and even some mainframe 
operating systems limit the scope of 
multitasking. Unix has no built-in 
constraints on the degree of concur¬ 
rent work* 

Unix is the best program-development 
system: though most computer users 
are not programmers, they do rely on 
the programmers' creations. Thus, 
Unix applications can be particular¬ 
ly sophisticated because the develop¬ 
ment environment is so rich. 
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A number of standard languages 
are included in Unix, among them C, 
assembler, and FORTRAN. Pascal, 
COBOL, BASIC, and Ada are also 
available* C combines the efficiency 
of assembly-language with the con¬ 
trol structures of modem high-level 
languages. Many applications exist 
for most of the other languages. Unix 
also provides several editors and de¬ 
bugging aids. The standard ed line 
editor is usually supplemented with 
the vi screen editor, which is now 
part of Unix System V. 

The concept of reusable tools per¬ 
mits existing program segments to be 
strung together. Many applications 
require sorting of data, for example. 
Under most operating systems, the 
programmer must either write his 
own sort or obtain a commercially 
available one. Using this sort may be 
a separate job step. As one of its hun¬ 
dreds of built-in utilities, Unix in¬ 
cludes a sort that can be run as a con¬ 
current task or as a separate step. All 
of these utilities can interface with 
either terminals or fUes and com¬ 
municate with each other. An exam¬ 
ple is the /RDB database package. 
/RDB is a collection of approximate¬ 
ly 40 interacting tools that let you 
build a relational database without 
writing a single program. 

An advanced file system: historically, 
operating systems organized files in 
a "flaU structure so that users' data 
and programs were commingled. As 
system complexities and disk sizes 
grew, flat file systems became in¬ 
tolerable, Unix provides a far ad¬ 
vanced method of managing data 
and programs: the tree-stmchired file 
hierarchy. 

In Unix, files are members of direc¬ 
tories, which are themselves mem¬ 
bers of higher-level directories. Data 
and programs can therefore be orga¬ 
nized coherently according to need. 
Any file or directory can be protected 
against unauthorized access. This 
protection extends to read/write/ex¬ 
ecute access for specific users, groups 
of users, and the entire user com¬ 
munity. The file system is easily 
navigable from within programs or 
the command line. 

Unix has extensive communications 
capabilities: standard Unix utilities 


transfer files between computers. In 
addition, the communications pack¬ 
age permits a user to pass through 
one computer and log into another. 

Weaknesses of Unix 
The most often cited criticisms of 
Unix are its "'user unfriendliness," its 
tendency to destroy files when the 
hardware crashes, its lack of record 
interlock needed to permit multiple, 
simultaneous write access to shared 
data, and the lack of a body of avail¬ 


able applications. Until recently, the 
Bell System seemed unconcerned 
with the commercial potential of its 
Unix product and thus did not take 
the steps needed to ensure its success 
in the marketplace. 

User unfriendliness: Unix was de¬ 
signed for computer professionals, an 
audience that appreciates terse com¬ 
mand syntax because a minimum of 
keystrokes are needed to get results. 
Thus, to copy files you enter cp in¬ 
stead of "copy." This minimalist 
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Time Saived with DBPlus 


50D 

RECORDS 


If you are serious about dBASE 11,’" 
you need DBPlus.™ This program 
runs outside of dBASE II,™ and per¬ 
forms the following important 
functions on dBASE n™data files: 

• Sort 

• Compress/Decompress 

• Transform 

DBPlus™is designed to free you 
from the chore of typing, or 
memorizing a new language. In 
most cases all you have to do is 
move the cursor to the next menu 
item and press return! 

SORT 

DBPlus™ can sort a data file up to 
15 times faster than dBASE 11™ on a 
single field; 32 fields may be sorted 
in a single pass, and each additional 
field requires 1% more sorting time. 


COMPRESSiDECOMPRESS 
A copy of any dBASE n™data file, 
can be produced which is only 
30% to 40% of the original size. 

The compressed file will save 
you transmission time and phone 
costs, when you send a data file 
over a modem. 

Making backup copies of large 
data files can use up many floppy 
disks. Compressed files will save 
you space in archival storage. 

TRANSFORM 

You can now modify the structure 
of any data file, by adding, deleting, 
and modifying fields, wifriout any 
programming knowledge. 

dBPlus™ can also create a new 
file which is compatible with 
WordStar/MailMerge.™ 

Now retailing for $125. 

Manual and demo available. 

Call for a dealer near you. 

HiiinanS€>ft 

661 Massachusetts Avenue 
Arlington, Mass. 02174 
(617) 641-1880 

Dealer and distributor inquiries invited! 

[l tsa rtfiistesrtdlrailemark DfAshlun'niLii.lrM:. 
WbrclSlaT/MaiEMer^f U a rEgislfingcl tradcmaTk of MicroFm. Inc. 
PBFitis is a rctiistered Iractemark erf HumanSodl 
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philosophy extends to the Unix 
manuals, which require considerable 
study to comprehend. Few examples 
are given, which further makes the 
system difficult to learn. 

In reality, Unix is no harder to use 
than any command-line-oriented sys¬ 
tem. You must learn the syntax of the 
commands, and Unix cannot be 
faulted for having so many com¬ 
mands; these commands, after all, 
are what give it great power. The 
commands use a standard format 
and syntax, unlike some competing 
products. In addition, the develop¬ 
ment of new menu-oriented shells is 
making Unix more accessible to the 
end user The documentation is im¬ 
proving considerably, and numerous 
books have been written on Unix, 
which improve the learning process. 

Propensity to destroy files: the 
criticism goes back a few years. 
Because Unix uses a "write behind" 
file mechanism to improve disk per¬ 
formance, there is a risk of file cor¬ 
ruption or data loss if the hardware 
is not properly turned off (e.g., dur¬ 


ing a power failure). Such file losses 
occurred with regularity years ago; 
however, recent improvements have 
made Unix at least as robust as other 
systems. 

Lack of record interlock: the lack of a 
record-interlock feature has been a 
serious impediment to widespread 
commercial use of Unix. Most data- 
processmg applications require users 
to share a common database, and, as 
discussed earlier, Unix made shared 


Unix comes with C and 
FORTRAINi, and other 
languages are 
becoming available as 
demand increases. 


data possible by its multiuser nature. 
Unfortunately, Unix did not protect 
these files against simultaneous write 
access, which created the risk of file 
degradation. Of course, application 
developers could arrange for their 
own protection, and many did. Even 
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In every battle, we came up the victors. Not only in price, 
but in service and support as well, 

l-eOO-35M2l7 


Call to order; 


(in NJ 609-424-4700) 


Ulc coffy: 

Inlertec Data Systems 
Corvus Concept 
Corvus Hard Disk 
C. Itoh Printers 
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theYnetwohuing experts 
TnStar Data Systems 
2 Keystone Avenue 
Cherry Hill.NJ 08003 
609-424-4700 
215-629-1289 


WE SERVICE WHAT WE SELL 


so, the operating system is the best 
place for such protection, and Unix 
has not had it until recently. 

The Bell System; another criticism of 
Unix has been that it is a creature of 
the Bell System, whose interests may 
not correspond to those of the com¬ 
mercial computer world. This obser¬ 
vation has certainly been valid, and 
as Unix progressed (without com¬ 
plete upward compatibility) from \fer- 
sion 6 to 7, and later from System ID 
to V, observers had the right to feel 
that the system was too unstable for 
them to rely on. 

Bell has clearly responded to those 
objections: the royalty fee has been 
reduced, the company has promised 
that it will not make future enhance¬ 
ments at the expense of compatibili¬ 
ty, and Bell Labs has begun working 
closely with the major hardware 
manufacturers so that Unix can be 
avaUable in a standard manner on all 
the popular 16-bit microprocessors. 

Unix as an Applications Base 

Unix is a sound vehicle for appli¬ 
cations programs. The body of exist¬ 
ing, commercially available Unix 
applications is not yet very large 
because until recently few microcom¬ 
puter manufacturers supplied Unix 
with their machines. Applications are 
written as authors see a new market 
develop, and authors can reliably be 
expected to service the Unix area, just 
as they have flooded the MS-DOS 
arena, which did not even exist two 
years ago. 

For years Unix has been the 
primary system in many research 
labs and engineering firms. These 
centers have designed many applica¬ 
tions for internal use, and some of 
these are now appearing commer¬ 
cially. 

Languages: Unix comes with C and 
FORTRAN, and other languages are 
becoming available as demand in¬ 
creases. Thus, both RM and CIS 
COBOLs, which are very popular on 
CP/M systems, now exist for Unix. 
BASIC from Microsoft and SMC have 
been ported. The first Ada imple¬ 
mentations have been for Unix 
because Unix offered the best devel¬ 
opment base for its authors. Pascal, 
BASIC, and FORTRAN from SVS are 
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NEVADA i 

COBOL 



A HIGH CALIBER COMPILER FOR CPM 


Teachers praise Nevada COBOL. Ex¬ 
tremely easy to learn, easy to use. Nevada 
COBOL is installed in hundreds of high 
schools, colleges, and universities. Its ex¬ 
cellent documentation, 165 pages with an 
index, also serves as a classroom text. 

And, students love Nevada COBOL. It's 
the affordable, easy to use COBOL, Imagine 
—being able to do advanced projects at 
home, and "no more long waits at the com¬ 
puter center." 

Nevada COBOL. A compiler based upon 
the ANSI-74 standards with some level-2 
features, COPY, CALL...USING...CANCEL, 
PERFORM ,..THRU ... TIMES ... UNTIL, 

IF ,,, ELSE ... NEXT SENTENCE, AND/OR, 
DEPENDING ON, INSPECT, TALLYING, 
REPLACING. And more. Much more. 
Applications Programmers proclaim 
Nevada COBOL the best compiler for devel¬ 
opment. It's fast. It's compact. It's portable. 
Better yet, you can distribute your object 
programs, royalty free. 

Take advantage of our money back guar¬ 
antee. If you are not completely satisfied, 
just return the package—in good condition, 
with the sealed diskette unopened—within 
30 days, and we will refund your money, 

A powerful addition to their microcomput¬ 
ers. Since December 1979, when we ran 
our first ad in Byte magazine, thousands of 
users worldwide have discovered Nevada 
COBOL. There's even an established 
Nevada COBOL Users Group! 

Join them! Order now! 

o 

ELLIS COMPUTING" 


ALSO AVAILABLE: 


NEVADA FORTRAN™ 

$29.95 

NEVADA PILOT" 

$29.95 

NEVADA EDIT™ 

$29.95 

COBOL APPLICATIONS 


PACKAGE 


BOOK1 

$ 9.95 


Commodore-64 version available from Commodore Business Machines- 


j MAIL TODAY! To: EJlis Computing, inc. i 

I 3917 Noriega Street 

I San Francisco, CA 94122 I 

I {415)753-0186 I 

I The CP/M*^Operating System, an 8080/S085/Z80 microprocessor, and j 
I 32K BAM are required. | 

: Software Packages: D COBOL □ FORTRAN □ PILOT □ EDIT .' 1 

! Diskette Fomiat: 8' □ SSSD {Standard IBM 3740 formal) 1 

5^4'" □ Apple CP/M □ Xerox 820 (Kaypfo) □ Osborne ^ 

I □ Televideo □ Micropolis Mod II □ North Star DD □ North Star SO 4 

□ TBS-80 Mod I with CP/M 4200 hex □ TRS-80 Mod l/Mapper m 

I □ Heath Hard (2-89) □ Heath Soft (Z-90) 

I □ Superbrain DD DOS 3 K (512 Byte sectors) 

I Shipping/NandiEng Fees. Actd.$4.00 tor the lirst package and $2.00 for «ach addsiFOnai - 
I package: OVERSEAS add $ f5.00 fof the ftrat package and $5.00 for each additional package. :-] 
I Checks must be in U.S. funds and df^n on a Li.S bank' 

I Send my order for_packges @ S29 95 each Total 

j COBOL AppEjcations package $9.95 each Total 

I In CA add sales lax 

f □ Check enclosed Shipping/handling 

i. □ MasterCard □ Visa Total.. 

[ ^ 

I #________ —.—_ _ __ Exp. Date.__E''‘I 

I Signature_ 

I 'Ship lo: 

I Name_ 

[ Street ___ 

I City/Slate/Zip 




GP.'M is regislered ft ademark of Digital Research, Inc. TRS-SQ is a registered trademark ol Tandy Corp. Apple H is a trademark of Apple Computer, Inc. Osborne is a registered Uademark 
of Osborne Compufer Corp. Xerox 820 isa Irademark of Xerox Corp Kaypro is a trademafk of Non ■ linear Heath/Zeniffi is a trademarkoj Heath Corp IBM is a trademark of International 
Business Machines, Corp Nevada COSOL. Nevacia FORTRAN. Nevada PILOT Nevaia EDIT and Elhs Computing are irademarks of Ellis Compiiiing, Inc. ^ 1983 Ellis Compuiing, Inc 
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available from certain hardware 
manufacturers. 

Menu systems: the "user unfriend¬ 
liness'" issue has been disposed of by 
front-ends to Unix, which replace the 
command-line interpreter (shell) with 
a formatted screen that displays a 
menu. For example. Fortune and 
Altos Unix machines both include a 
menu shell. In addition, Unipress's 
menu system can be tailored easily 
either as a replacement Unix shell or 
as a front-end to any application. 
Properly configured menus can 
significantly reduce the learning 
period and error rates and guide the 
user. 

Word processors and editors: Unix in¬ 
cludes both word processors and text 
editors: the nraff/troff package is ex¬ 
tremely powerful, although difficult 
to learn and use; the ed line editor 
has recently been supplemented with 
the full-screen vi product. 

Software vendors are now provid¬ 
ing excellent additional tools. The 
XED, Horizon, LEX, and the Fortune 
Forword word processors have fea¬ 
tures heretofore available only on ded¬ 
icated word-processing machines, 

EMACS is a screen editor that has 
migrated to Unix from its origins on 
DEC 10/20. This product has extraor¬ 
dinary powers; for example, multiple 
windows enable several files to be 
edited simultaneously, and a built-in 
compiled MLISP programming lan¬ 
guage provides great extensibility. 

Spreadsheets: the microcomputer 
age was to an extent built upon the 
spreadsheet. Such programs are now 
available for Unix. The Unix environ¬ 


ment is so powerful that spread¬ 
sheets like Ultracalc have no practical 
limits on the numbers of rows or col¬ 
umns. Unicalc is compatible with 
Visicalc and Supercalc, Both these 
spreadsheets are written in C, so they 
can be placed easily on any Unix 
machine. Multipian is also available. 

Database and ISAM: because Unix 
itself does not provide a keyed file 
mechanism, products have been 
written to fill this need. (Only Pick 
has been designed with a built-in 
database.) A variety of modem rela¬ 
tional databases are now available. 
Mistress, Informix, Unify, Ingress, 
and /RDB are all tailored for Unix. 
Some of them also support query 
languages. 

Programmers often want to access 
data based upon a key or index, with¬ 
out needing a full database system. 
The Phact ISAM (indexed sequential- 
access method) system from Uni¬ 
press enables the C language pro¬ 
grammer to build and maintain so¬ 
phisticated multi-index, variable- 
length record, ISAM files. The Infor¬ 
mix package also has an ISAM 
system. 

Emw/afors: because so much soft¬ 
ware is designed for the older 8080/ 
Z80 CP/M computers, several Unix 
software houses have written emula¬ 
tion packages that can interpret CP/M 
object code. This capability vastly ex¬ 
tends the range of usable applications 
for Unix. Because Mimix, an 
emulator for CP/M, is written in C, 
it is portable and runs on PDP-11, 
VAX, 8086, and MC68000 Unix sys¬ 
tems, The Bridge is another example. 


Emulators for MS-DOS, Apple 
DOS, and CP/M-86 should be avail¬ 
able soon. 

Business appUcations: the word pro¬ 
cessors and spreadsheets mentioned 
above are the first step toward full 
business applications. In addition, 
now that COBOL and BASIC func¬ 
tion on Unix, a tremendous body of 
application software for business can 
be ported to Unix. The Open Sys¬ 
tems and MBSI financial packages 
already function on Unix, and others 
are following. 

Summary 

This powerful operating system is 
demanding new applications; its soft¬ 
ware foundation is growing, and Bell 
Labs' decision to lower royalties and 
work with equipment manufacturers 
is giving Unix a needed push. As a 
result, great numbers of microcom¬ 
puter users are being attracted by this 
multiuser operating system, no 
longer labeled unfriendly since the 
implementation of front-end menus. 
The Unix system is catering to the 
needs of both developers and end 
users, and a continued increase in 
widely known business applications 
will ensure that Unix meets its 
potential. ■ 


Krieger earned an M.S. in computer science 
from Pratt hisHtute and was a visiting computer 
scientist at CERN in Geneva^ Swiherland. He is 
president and cofounder of Unipress Software. 

fred Rjtt earned an M.B.A. from New York 
University. He is vice-president and cofounder of 
Unipress Software (U64 Raritan Ave.f Highland 
Park, N] 08904). 




DATA TRANSFER PROBLEMS? 


is REFORMATTer^ Diskette Conversion Software 


Avoids serial communicallon protocols. 
Needs only one system to transfer data. 
Converts source code and data files. 
Allows 2-way transfer. 

Quick, reliable, and inexpensive 


167 Hs 


467 Hamilton 


Requires 

(415} 324-9114 TWX: 910-370-7457 
Avenue. Suite 2, Palo Alto, Calif. 94301 


VERSIONS 

Runs On 


ReadsAA/ntes 

CP/M 


—►IBM 3740 

CP/M 


—►DEC RT-11 

CP/M-06' 

IBM 3740 

CROMIX 


—►DEC RT-11 

DEC RT-11 


—►CP/M 

MS-DOS* 

[BM 3740 

TRSDOS II 


—►CP/M 

TRSDOS i\ 


—►DEC RT-11 


PRICE $249 -$350 
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Even if your business isn't pictured here... 
CADO has the computer system you need. 


Whatever you sell—product or service^—if you^re in 
business with CADO.. .you're in business. 

Ifs that simple. CAEX> has a computer system to help 
you keep track of every side of your specific business— 
inside and outside. 

Here's why more and more businesses are choosing 
CADO: 

EXPERIENCE. CADO has been installing turnkey solu¬ 
tions to specific business problems for ten years —on eon 
in high-tech time. 

SOFTV\0VRE. Hundreds of programs are available 
through CADO's vast Distributor network. Your nearby 
CADO office has a staff of professional programmers 
who can also design or adapt an application tailored to 
meet your exact needs. 

EXPANDABILITY. You can start with a desktop system 
(video terminal and printer) ord grow—with CADO—^to 
a 64-terminal system with 1.1 billion bytes of storage. The 
fact is, the CADO supermiao outperforms many m/ni- 
computers that cost tens of thousands of dollars more. 

Complementing all that data processing power, you 
get CADO's exclusive WordBc^e™ which combines power¬ 
ful data capture techniques and output control with com- 
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plete word processing capabilities. WordBose does all 
your word processing, lets you generate custom reports, 
prepare forms, and create unique data bases—all with¬ 
out hiring a technical staff. 

So whatever business you're in—put yourself in 
this picture. Call 600-556-1234, ext. 128; in California, 
800-441-2345, ext, 128 for the name of your nearby 
CADO Distributor. Or send in the coupon below. 

I A CONTEL COMPANY 

I CADO Systems Corporation 

I 2055 West 190th Street • RO. Box 3759 • Torrance, CA 90510 

I (213) 323-8170 • Telex 664711 CADO TRNC 

I My business is_____ 

I Pleose rush me more information now about the CADO system 

I I need. 

I NAME___ 


I TTTlf_ 

I COMPANY_ 

I ADOffiSS_PHON E 

I CITY_SlATl_ZIP. . 
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How HP business graphic 


discussion following the presentation. 

• Presenters with visual aids were perceived as being more profes¬ 
sional^ persuasive^ credible and effective than those not using 
visual aids^ 

Now, with the new HP 7475A Business Professionars Plotter, 
your meetings can have Immediate and productive results like 
these. 

How the quality look 
of HP graphics can help 

The way you present your information can be equally as important 
as the actual information youVe presenting. And that's where the 
new HP 7475A Business Professionafs Plotter lets your profes¬ 
sionalism shine through. 

Standards unsurpassed in the 
plotter business 

The technical standards of the HP 7475A have no equal for pro¬ 
ducing quality graphics. With a resolution of one-thousandth-of-an- 
inch, curved lines are smooth, not jagged, and straight lines are 
consistently straight. Its exceptional repeatability (the ability of a 
pen to return precisely to a given point) assures that intersecting 
lines and circular shapes wiD meet exactly The result is high-qtiality 
charts and graphs you1l be proud to present. 

Why 6 pens when experts say 4 will do? 

Graphics industry experts maintain that 
good graphics contain four colors per 
chart. But Hewlett-Packard goes the 
experts two better by providing a 
six-pen carousel, so you can 
store and use pens of dififerent 
widths—thick pens for 
bold headings and thin 
pens for details. And 
with six pens, you 
wonT have to 
waste valuable time 
changing them. That’s 
important when “the 
bo^ wants to see your pre¬ 
sentation in twenty minutes!” 

With the HP 7475A, you also 
get automatic pen capping to pre¬ 
vent pens from drying out between 
uses, and special “pen damping” 

(gently lowering the pen to the paper or 
transparency) to increase pen life and ensure better line quality... 
use after use after use. You also get a rainbow of 10 colors to 
choose from, in two line widths. 

Your choice: 2 paper sizes and today’s 
most popular graphics software pack^es 

While most professional business applications will be satisfied with 
standard 8!4 x 11" paper or transparencies, the HP 7475A adds the 


Enhance your reputation for being more pro¬ 
fessional, persuasive, credible and effective 
than your competition with the new HP 7475A 
Business Professional’s Plotter. 


Make a first impression that lasts 

The vital importance of graphics to today’s business professional 
cannot be overstated, in survey 
after survey, statistics prove 
graphics can help you 
spot trends and relation- 
ships quickly, 
analys^e data 
accurately, and 
communicate 
your ideas 
with more 


clarity 
and power 
than in any 
other way. 

Even more im¬ 
portant, graphics 
can actually increase 
personal and company 
productivity. And create a 
first impression of quality and 
professionalism that lasts and lasts. 


Graphics: the end to meetings 
that go nowhere 

In a fascinating research project conducted by The University of 
Pennsylvania, 123 MBA candidates were involved in a study 
designed to test the effectiveness of business graphics in meeting 
situations. The results were startling. In the group where visual 
aids were used: 

• Meetings were shorter: The study showed a 28% reduction in 
meeting length when transparencies were used. 

• Group consensus was faster: Agreement was reached by 79% of 
the group using transparencies, compared with only 8% among 
the control group using no visual aids. 

• The decision process was accelerated: 64% of study participants 
said they made their business decisions immediately after vis¬ 
ual presentation. When overheads were not used, the control group 
said they delayed decision-making until some time after the group 
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^an be the key to your success. 


capability of plotting on larger 11 x 
17^' media, too. The larger plots are 
especially well-suited for time lines, 

PERT charts, schematics and engineering 
drawings. 

Best of all, you don't have to be a programmer 
to produce quality graphics on the I IP 7475A. 

It's supported by a variety of professional graphics 
software packages for both HP and non-HP desktop 
and personal computers. 

Naturally, speaking of software compatibility leads us to 
hardware compatibility... 

Compatible with almost any personal 
computer in the marketplace today 

With two interfaces available, the HP 7475A quickly ''makes friends” 
with most models of today's most popular personal computers, 
including IBM® Apple™ Compaq™ Osborne® and Commodore™ 
—as well as a host of HP computers. 

The cost? Surprisingly affordable 

The new HP 7475A Business Professionars Plotter is an amazingly 
affordable $1895. When you consider that a typical fee for a single 
five-color transparency from a graphics service is $50—and that 
the same transparency can be prepared for about $1 in materials 
on the HP 7475A—the return on your investment is almost 
immediate. 

Another choice: HP’s low-cost, 
high performance 
Personal Computer Plotter 

For the ''business on a budget’,’ you may also want a look at our 
2-pen Personal Computer Plotter, the 7470A. Its low cost (only 
$1095) is as remarkable as the quality of its plots. With many of 
the same features as the new HP 7475A, the HP 7470A plots 
on a single paper ske (814 x 11"). It stores and caps two pens, 


and you can easily change the pens 
yourself for muJd-color plotting. Best of 
all, the HP 7470A 2-pen plotter lets you 
turn your personal computer into a personal 
graphics workstation for only $1095. 

Send for your FREE “Better 
Presentations Package’ today! 

For a FREE sample plot, overhead transparency and more 
details, mail the coupon below today. We’ll also enclose a list 
of software packages you can use with the HP 7475A or HP 7470A. 


For the name of your nearest 
Hewlett-Packard dealer call 
toll-free 800-547-3400. 

1101303 


HEWLETT 

PACKARD 


YESI I’m ready to gain a reputation for being more profes¬ 
sional, persuasive, credible and effective than my competition. 
Please send me your FREE “Better Presentations Package,” so 
I can learn more about the new HP 7475A Business Profes¬ 
sional’s Plotter and the HP 7470A Personal Computer Plotter. 

1 understand 1 will receive this valuable package without cost 
or obligation. 

Name_Title_ 

Company___ 

Address___ 

City/State & Zip_ 

Phone Number (_ 

My computer is_ 


Send to: Hewlett-Packard 

16399 W Bernardo Drive, San Diego, CA 92127 
Attn: Marketing Communications ^ ^303 bto 
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est challengers 


Chances are your 
computer equipment will 
never undergo a heavy bout 
with a Sumo wrestler, 
but with protection from 
Cases by Computer-Male'* 
the oritts are 3 to 1 your 
equipment would win. 


SUMO-TESTED 


WOULD YOU BELIEVE 3 OUT OF 4 '10 WRESTLERS RECOMMEND CASES BY COMPUTER-MATE''*? 

Neither do we. But. it wouldn't surprise us. Because our cases are built 
with brute strength, able to take a tough beating from even the mighli- 


Stop wrestling with your computer equipment. With our cases you 
have ease of transportation plus maximum protection for all your 
components. Standard cases available for IBM. DEC. Apple, Tl. 
plus many others. Custom built cases are also available to 
help protect almost any configuration ol sensitive equipment. 
For loss prevention, each case has a 3" x 5 personal 
identification frame and individual serial number 
with toll free number. And like all Computer- 
Mate products, each case is pre-screened 
for excellence and backed with a 100% 
unconditional guarantee. 


■; X 1 

It'*:- 


For order/information contact: 

Computer-Mate. Inc. 


1006 Hampshire Lane. Richardson, Texas 75080 
Dallas (214) 669-9370 • Texas Residents (800) 442-4006 
Dut of State (800) 527-3643. Dealer inquiries welcome. 






Usenet 

A Bulletin Board for Unix Users 

You can easily connect to a nationwide network of Unix enthusiasts 


Although they aren't as well known 
as Unix text editors and program- 
development tools, Unix communica¬ 
tions programs are powerful pack¬ 
ages that provide access to Usenet, 
an electronic network that links Unix 
users around the country. You need 
only a Unix system and a modem to 
electronically send and receive mail, 
transfer files, and discuss the delights 
and frustrations of using Bell Labor¬ 
atories' operating system. The com¬ 
prehensive set of networking capabil¬ 
ities even enables you to log in to 
both a local and a remote system and 
work on the two simultaneously 

The Usenet Network 

Usenet provides a set of programs 
(collectively called nelnews) that allows 
messages to be posted in news 
groups, where user-defined topics 
are discussed. Anyone who has ac¬ 
cess to a Unix system running Usenet 
can participate in this network: there 
are no special membership require¬ 
ments, The network is managed and 
maintained cooperatively by volun¬ 
teers, Although no central adminis¬ 
tration exists, individual members 
who devote a significant amount of 
time to Usenet are generally consid¬ 
ered opinion leaders when policy or 
strategy decisions are needed. Mark 
Horton, who works at a Bell Labora¬ 
tories branch in Columbus, Ohio, is 
such a leaden Horton, who became 


by Sandra L* Emerson 

interested in Usenet while at the Uni¬ 
versity of California at Berkeley 
helped develop the current Usenet 
programs. He points out that Usenet 
has grown from 50 sites two years 
ago to more than 500 today with 5 to 
10 new sites joining every month. In 
January of this year, Horton polled 
Usenet members to assess their feel¬ 
ings about a potential surge in mem¬ 
bership resulting from the spread of 
desktop Unix systems now available 
at more popular prices. Although 
some members were concerned that 
the network might become over¬ 
loaded, the general sentiment was in 
favor of continuing to allow anyone 
with access to a Unix system to join. 

Participation in Usenet 

To set up a Usenet site, you need 
a Unix system, a modem (preferably 
an auto-dial type), and disk storage 
to cope with the flood of messages 
that Usenet will unload once you are 
connected. It's not unusual for a large 
Usenet site to have more than 2 
megaby tes of messages in its queue. 

The C-language Usenet programs 
run under the Unix operating sys¬ 
tem, but physical networks other 
than Unix's native ilucp (Unix-to-Unix 
copy) can be used to carry the news: 
for example, gateways exist on a 
limited basis to the Defense Depart¬ 
ment's ARPANET and IBM's Bitnet. 
The majority of sites, however, use 


the UUCP programs because they are 
already supplied with the rest of the 
Unix software and their use requires 
no special hardware, 

Usenet members can sign up for 
any of several dozen news groups on 
topics ranging from assembly lan¬ 
guage to auto mechanics. And any 
user can start a news group. The 
Usenet community—currently made 
up of Unix users at universities, 
manufacturers and packagers of Unix 
systems, and providers of Unix- 
related services—has already built a 
large, unique, and occasionally rich 
database of news and commentary 

Usenet's History 

The Usenet software was deveL 
oped by a group of programmers— 
Steve Daniel, Tom Tmscott, Steve 
Bellovin, and James Ellis—at Duke 
University in the spring of 1980. The 
first connection they made was to the 
neighboring University of North 
Carolina. Prior to the development of 
Usenet, Unix users could send elec¬ 
tronic mail and files from point to 
point using the existing Unix network 
facilities, but no larger organizational 
framework or technical support was 
available for pooling news from a 
wide reading audience. 

Version A of the Usenet front-end 
software was originally intended for 
use by the members of Usenix (uni¬ 
versity Unix users group) as a means 
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for online publication of their news¬ 
letter, but this implementation never 
really materialized. In the fall of 1980, 
Mark Horton at Berkeley learned of 
Usenet and became the first West 
Coast link. After the network was in¬ 
troduced at a Usenix meeting in 
Delaware, several more Unix sites 
were connected to it* Soon Usenet 
sites were scattered across the coun¬ 
try; Oregon's Reed College and the 
University of Oklahoma were early 
members* Shortly afterward, pro¬ 
grammers at Bell Labs (at the mother 
node in Holmdel, New Jersey) took 
notice, and Usenet was strengthened 
by the addition of Bell Labs person¬ 
nel and facilities. With very little 
advertising, Usenet gained 50 mem¬ 
ber sites in its first year. 

The Usenet software was original¬ 
ly designed to deal with a volume of 
one or two news articles per week. 
With an increasing volume of mes¬ 
sages (the current level of activity is 
nearly 50 new articles per day), it 
became dear that new front-end soft¬ 
ware was needed. Aided by a tal¬ 
ented young programmer named 
Matt Glickman, then a high school 
sophomore, Mark Horton and others 
at Berkeley rewrote the Usenet soft¬ 
ware early in 1982. The version B pro¬ 
grams could handle the increased 
volume and, more important, could 
sort the messages by topic. Previous¬ 
ly, messages for all news groups had 
been delivered in the order in which 
they arrived at the news machine. 
The version B programs (B News) 
contributed significantly to the 
growth of the network. The latest 
release of these programs is B News 
2.10 (spring of 1983). The older form 
of the news programs, A News, is still 
in use at two of the original Usenet 
sites. A screen-editing front-end 
package called notesfiles is also 
available at some Usenet sites. 

Between releases of front-end soft¬ 
ware, any Usenet member may sug¬ 
gest improvements or solutions for 
bugs and post them in a news group. 
They are then distributed to the net¬ 
work from news groups such as 
net.sources* 

When a new member joins Usenet, 
a neighboring site sends a copy of the 
source for the news programs and 


documentation to the new site. In¬ 
stalling the programs and custom- 
tailoring them to individual needs is 
not particularly complicated; ade¬ 
quate disk storage, however, is quite 
important because the programs and 
documents themselves now consume 
about 700,000 bytes. Because of its 
size, the 2.10 B News release is being 
distributed in Unix tar format 
(suitable for tape or disk) instead of 
through the net .sources news group. 

Finding your nearest local site is a 
key part of getting on Usenet, either 
as a new site or as a user. Because 
there is no central distribution point 
for the Usenet programs, the spread 
of both news and software depends 
on the cooperation of member sites 
in forwarding materials to their part 
of the network. 

It"s a Bulletin Board 

Although the protocols of getting 
on Usenet and adding or reading 
messages are slightly more elaborate 
than those for The Source or Compu¬ 
Serve, Usenet does appear to the user 
as would most electronic bulletin 
boards. Messages are dated and 
posted in news groups, each of 
which is named according to the 
main subject matter of the messages 
it posts. Anyone entering a message 
must decide which news groups 
should receive it. Messages and an¬ 
nouncements of general interest are 
posted to net,genera!. For example, 
net.general might announce the forma¬ 
tion of new news groups, post trivia 
questions, and relate other miscella¬ 
neous messages. 

As in many information utilities, 
each subscriber can select a personal 
list of topics. However, users may 
read articles from any news group at 
any time. The software can keep track 
of which articles have been read; 
unread articles are listed chronologi¬ 
cally by publication date, beginning 
with the earliest. 

Of the more than 500 official 
Usenet sites, most are at universities 
and Bell Labs research facilities. Each 
site that has an intelligent modem 
(and can therefore forward messages) 
agrees, by convention, to forward 
news to at least two or three other 
machines. This agreement cuts down 


on phone costs and helps distribute 
network maintenance. However, each 
region also has one or more back¬ 
bone network machines that link to 
up to 50 Unix systems. Recently, 
manufacturers of Unix systems and 
software and providers of Unix- 
related services have been joining 
Usenet in increasing numbers. The 
user population might therefore be 
shifting from an academic and 
research community to one including 
many representatives from the out¬ 
side world. The Usenet reading au¬ 
dience undoubtedly numbers in the 
thousands. 

A Map of the Network 

Of course, you don't have to be an 
official site in order to participate in 
Usenet. Many Usenet users simply 
obtain accounts on major network 
node machines, such as the nearest 
\AX, and dial into these machines to 
read the news. Users at official 
Usenet sites who have agreed to store 
and forward news set up uiiCp links 
with the network node machine and 
with their neighboring Usenet 
machines. The UUCp programs func¬ 
tion by queueing up work in a spool¬ 
ing directory and performing it at 
times specified in system files. The 
fact that the uucp process always in¬ 
volves copying—copying out work to 
be sent and copying in work to be 
received—is another reason that ade¬ 
quate disk storage is important for 
Usenet sites. Usenet sites poll the 
network on a regular basis, telephon¬ 
ing specific machines at agreed-upon 
times to send and receive work. 

If you own a desktop Unix system, 
to join Usenet you will likely become 
an end node connected as a satellite 
to the nearest large Unix system. Par¬ 
ticularly in the San Francisco Bay 
area, some manufacturers of Unix 
systems and software have been 
making their in-house development 
machines available on a limited basis 
for Usenet use. 

Although no formal mechanism for 
network self-study is set up, inter¬ 
ested users periodically measure the 
volume of traffic, make a map of the 
network, and even analyze the con¬ 
tent of network news and post it to 
the appropriate news groups. Several 
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Heart oflEXAS 

COMPUTER SYSTEMS 

Toll Free 1-800-433-5184 Texas 1-817-274-5625 


coRvus r 


HARD DISK DRIVES complete from $1649 

Single and multiuser HARD DRIVES for all brands of computers 
One or several computers can share A HARD DISK. 


JAi iNiEt is indu5tfial grade heavy guage metal, safety fused, and comes 
with gold plalod exlemal connettor with eKtender cabie 




1 DRIVE in Cabinet 

40 trach single sided $199 

60 track (dual sided 40 track} $299 
160 track (dual sided 80 track $399 

1 DRIVE Double Cabinet 

40 track single sided .. $253 

SO (rack (dual sided 40 track} . $349 

160 irack (duel sided 80 track} $449 


2 DRIVE Double Cabinet 

40 track single sided..$393 

SO track (dual 5ided 40 tracks) $599 
160 track (dual sided 60 tracks) $739 


Drives ir> cabinets come assembled 
and tested with power supply. Order 
cable separately. 


BARE DRIVES ONLY 

40 back single sided $165 

80 back (dual si^ed 40 track) SCALL 


160 track (dual sided 60 track) $CALL 
8 inch Slimline sgl/dbl sided $CALL 
Winchester Hard Drives 5 Meg. $399 


CALL IF YOU FIND A LOWER PRICE ON DRIVES 

Hard Drives supporting both DOS PLUS and LDOS 

5 Megabytes of storage.$1390 15 Megabytes of storage 

10 Megabytes of storage $1690 ^ Megabytes of storage 


$1990 

$2490 


PRINTERS 



PRINTER CABLES AND 
INTERFACES AVAILABLE 
Call for current pricing 


. PRINTERS 


’ 100 ’ 120 - 160 CPS 
^ Bidirectional Logic Seeking 
‘ Friction and Tractor 
' 9x9 Dot Matrix 

* True Decenders 

* High Res-Bit Image Block Graphics 


Super Script-Subscript 
Underlining 

Backspacing DoubTestrIke 
5. 6. 8 1/2. 10. 12 and 17 Pitch 
Programmable Lin© Spacing 
SIX (6) month warranty 


GEMINI 10X ^9 Inch Carriage, I20cps) Friction and Tractor.SCALL 

GEMINI 15 (15 Inch Carriage, lOOcps) Friction and Tractor.SCALL 

GEMINI 15X (15 Inch Carriage, 120cps) Friction and Tractor $CALL 
DELTA 10 (10 Inch Carriage, 160cps) Friction and Tractor...... $CALL 

STAR Printers can t>e interfaced wilh mosT computers on the market today, such as: 
Apple H lle.m / IBM PC / Osborne / Heath Kit H89 / TRS-80 Model I II 111.4 12.16 100 
Zenith Z89.Z90.Z100 / TI99/4A / Kaypro / A lari 400,800 / Commodore 64 Vic 20 
CALL FOR OUR LOW PRICES 

Smith-Corona® TP-I 

LOW COST LETTER QUALITY DAISY WHEEL PRINTER 

Your choice PARALLEL or SERIAL Interface 

List Price $095.$^»,.,$CALL 

TCS has th# LOWEST PRICES on IN-STOCK PRINTEftSt 


DOT MATRIX PRINTERS 

EPSON RX/f X 
C ITOH eSlOFTEC^PMC 
DMP too 
DMP 200 
DMP 400 
DMP SOO 
DMP 2100 
ANADEX 9601-A 
CENTRONICS 352/353 
OK I DAT A 


LETTER QUALITY PRINTERS 

SILVER REED BMC jiSc|n) 

6ROt HE RyCOUR EX / BMC (16c pa) 

DMP 2100 (laO/wplOOdpt) 

RS daisywheel b ( 40 CP 1 ] 

DWP 410 |25cpiJ 
C ITOM F lO (40 CPS) 

NEC 3520/3530/3550 
NEC 7710/7730 


320 K Byies Tandan Disk Drives. SC ALL 

QUAD BOARD 64 k ' 2$6k memory, clock, serial, parallel S279 
BMC ROB Ultra Ht Res Color Monitor $449 

HARD DISKS from $1390 


TRS-80 


TRS-00 eguipment comes with ongjnal 90 day Manufacturer's Limiied Warranty 

MODEL 12 and MODEL 16 


MODEL 12. T drive 
MODEL 12. 2 drives 

TCS MODEL 12 version, 2 land on drives [like the original) 


$CALL 

ICALL 

$2995 


MODEL 1 SB,..Support up to 6 users. Run your whole office with 
hard disk capabilities for about $1000 per user! 

MODEL 16B. 1 drive . $CALL 

MODEL 16B. 2 drives $CALL 

Model 12 and Model 10 Accessories 

128K memory board (256K Max ) . . $629 

12aK exba memory chips (RS) $269 

128K extra memory chips (TCS) . . . Stag 

Xenix Microsoft Multi-user Basic .. $269 

Xenix Aeeounimg Software ... $CALL 

Xenix Mufti plan Spread Sheet Soil ware $263 

MM/12 to Mt6 mufti-user upgrade kil $1339 

DT/1 Video Tarmmai . . $629 

MODEL IV 

MODEL rv. T6K Cassette $825 

MODEL rv. 64K. 2 drives. RS-232 $CALL 

Model III Color Computer 

All Radio Shack equipment is shipped from our store 
In Brady, Texas 

TCS Model IV, 64K, 2 Disks 

Systems come with 180 Day Warranty 

$1499 $1699 


With standard 40 track 
double density drives 
Over 340,000 bytes 

Enhanced Model fV Opera ling System 




Wi|h 2 dual headed 40 
back double density drives 
Over 730.000 bytes 

Enhanced Model IV Operating Systerr^ 


Fully assembled and tested systems that are software compatible and functionaHy 
idenbcal to Radio Shack units sold at computer stores for $hundreds mare. 

■ CONTROLLER BOARDS are high quality double aid&d epoxy boards with gold 
plated con I acts. 

< POWER SUPPLV is the finest switching type available. 

■ MOUNTING HARDWARE includes power and data cables. 

' DISK DRIVES are Tandon, the same ones used by Radio Shack 

40 track, double density with a 5 mtibsecond sEeppmg rate 

TCS MODEL III DISK EXPANSION KITS 

1 Controller. Power Supply. Moanring Hardware 5 Inslrucbons. $249 

2 Controller, Power Supply. Hardware A one 40 track Tandon Drive $429 

3 Controller Power Supply. Hardware. I wo 40 back Tandon Drives.$596 

3a Kil 3 but with two 60 track drives (dual sided 40s) $791 

3b Kil three but with two 160 track drives (dual sided aos}. .$969 

TCS MODEL IV DISK EXPANSION KITS 

11 Controller. Power Supply. Mounimg Hardware, one 40 Track Tandon Drive $479 

12 Controller, Power Supply. Mounting Hardware, two 40 Track Tandon Drives $649 

12A Kil 12 but with two 80 Track Tandon Drives. $629 

12B Kil 12 but with two 160 Track Tandon Drives . . $849 


DAVONG HARD DRIVES 

h Megabytes of storage from $1295 

10 Megabytes of storage ICALL 

15 Megabytes ql storage ICALL 

Networking systems for mulliuser hard 
disks Tape and cartridge back up systems 
are also available for IBM PC. APPLE II. and 

apple III 


APPLE DISK DRIVES 

High quality slimime drives 

1st drive w/conboUer . $279 I 

2nd drive oniy $229 

Totally tompafible with all apple software 


$CALL 


Til 


Heart ofTEXAS 

COMPUTER SYSTEMS 

P.O. Box 1327 Arlington, Texas 76004-1327 

Toll Free 1-800-433-5184 Texas 1-817-274-5625 
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S-100 

ESTABLISKEO 1377 



SVeTErVIQ CEMTER 

Syfltem B/1 BA.$4495 

Syatem B/1 SB .S5395 

System B/1 BG. . $SB95 

8y«tiam B/1 G G0K.SOB95 

MULTI-PRO' MP-IO . GALL 

SyaCflm ZEO. $9095 

BP MEO, HARO OIBK BUB- 
BYSTEM For ALL SYSTEMS $9999 

★ Fully Aasemhled El Surneiihin ★ 

All SystemB include SQHCIM'S SUPER WRITER 
SPELL CHECKER MAIL LIST & FORM LETTER 
PRDQRAMB 

INTERFACER 3-e SsriBl A&T S5 1 S 

RAM-iee^K B/1BAa,T SA15 

RAM-ei TESKB/IBAST SaS5 

RAM Be aSBK S/1S A&T SISSS 

CPU Be K W/CR/M Sl Ann STBD 

ElK SLOT MOTHER BOARD X3S 

MORROW 

MOB WAJSSRTr FRBBDOM 10O 

TERMINAL El TALLEY'S PI WT PRINTER 
MOa W/ACL CW THE ABOVE PLUS 
QUEST BOOKKEEPING 
ISMEQ. WINCHESTER ORIVE 
BUBBYaTEIVl W/S'W FQR THE 
MlCRODEOSON 
MULT 1-1/0 W/3 SERIAL 
1 PARA. R.T, CLOCK & I NT. 


B^' ■UBBVBTBM W/DS □□ CRV. 
□JDMA CP/M a BASIC 


COLUMBIA 


MOCIEL 'I BOO-'l W/'SW KB. S 3 . 37 C 

CRT CONT. ZENITH Hl-.RES RGB S CRN MQN 

GaOLE p.c.-e 


xvAccess. 

COMPLETE PORTABLE WTSAK 
RAM. 7' AMBER. 2 DRV. S MODEMS 
MKSO PRNTFl Ssp. KB . GRAPHICS 
WA^OCB Of S W S Tutonale, USt 1 B" 
AMBER MON. S Many Pptiona AvAiL 

PRINTER6 


□AISYWRITER 
TALLEY IVIT 1 QOL 
EPSON 

ISAICPOBUFEER Sk 

Serial For Epson 

OKIOATA 

Parsona) SpeScP SyaLcjin 


CALL 

CALL 

CALL 

$1 S9 
CALL 


$905 


sms 


THE LAST MEMORY' 

W/a RAM S 1 40 

W/a4K HI-SPD STATIC RAM S9S9 
OR Ml>^ EPROM a RAM-WILL WORK 
WELL IN north STAR MDRlZDN 

Z SO CPU $£39 
W./BERIAL PORT 


14425 North 79th Street 
Scottsdale. Arizona 85260 
TELEX: 16 5025 FTCC SEC PHX 

SALES 

800 - 528-3138 

TECHNICAL 602-991-7870 
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E-iis-u3en system 

W/XSNIK BE MB HD. [TAPE 
BACK-UP DFTIDNALi 
B4K RAM BOW/B5 NS CHIPS 
HOST CPU UPGRADE 
OIBK MASTER 5’A S B in 


SI 1 1BB 
S 47B 
S .310 
S 3AD 


(»> 

CaMMuWcATIOfMS 
MM-eie 19aOBAUD $B£5 

S/1 DO MODEM BD. W/S.W 
a LOTS OF EXTRA FEATURES 

NOVATION 

J-CAT MODEIS/I $119 

FOR ALL MtCnOS INCLDS. ALL COLS. 

V8 T C MEMORY MAPPED 

VIDEO BOARD $£OB 

TPlANSrviClOEM ISGD 

BYRACALVADIC $475 

EASIER TD USE THAN MOST OTHER 
MODEMS ON THE MARKET 

PC MATE by FOR 

li\r JlnaUl ism 

1 MATE B4K Plus SERIAL $995 

End MATE 9 SERlAL/9 PARA $299 
B MEQ. CART WINCHESTER $1405 
Lab OuHlrLy QyA s. AO BUS fnr IBM-PC 
& DO BUS 

S-100 MAINFRAMES 

PARA DYNAMICS 

3SSD8 PRONTOW/SEQUENCER 
HEAVY duty PWR. B CaOLlNG FOR 
90 BOARDS AND ANY MIX OF 
DRIVES S BACK-UP DEVICES $1935 
QOea n RACK MOUNT 2D SLOT S715 

esoo R RACK DUAL e ' DRV CAB $525 
351 □ DID SLUT. DUAL 5Vi 

INTEGRAND 

BOO D BS F VY/O RTIONS $ *49 7 

SPEC- PAINT, FILTERS, B -1 GO 
CONNECTORS, AC CSLS TERM. M S 
i 1 DO O WAA700C TRIM 

FLOPPY DISK DHIVES 

AOD-OIM OPIVIE 8YBTEM 
ALL-IN-ONE CABINET 
WITH ma MEca. H.o. 

El e ooiviE p.o. 

CABINET, PWR. SUR, CABLES, 

El fan W/FiLTER INCLD. S3,5gs 


pume 


B4S 0 " OSDD $4BO 
e-»E B" DSDO $445 
l^a 5“ DSDD $1 90 


IBM has recently selecteiil the 
QUME Drive for their PC, 


lanDon 


00-2 >n DSDD 
$SB9 


FULL DEALER SUPPORT 
VISIT OUR SHOWROOM 
Mrs. 9:00AM - 5:30PM M-F 
Subject to Available Quantities 
Prices Quoted Include 
Cash Discounts ^ 
Shipping & Insurance Extra 


different network maps have been 
produced according to various 
schemes. A list of longitude and 
latitude points of Usenet sites has 
also been published, but users com¬ 
ment that when lines are drawn to in¬ 
dicate links, the resulting map is 
quite confusing. Many cross-country 
Links exist, and a geographical map 
of the network is therefore both hard 
to read and not particularly useful. 
Every few months, users such as BiU 
and Karen Shannon and Karen Sum¬ 
mers Horton produce logical maps of 
the network. The Shannons' Usenet 
Logical Map (figure 1) is designed to 
be legible even in output from dot¬ 
matrix printers and will fit on one 
notebook page when reduced. As 
figure 1 shows, Usenet is a lumpy 
network, and, predictably, some of 
the largest nodes are supported by 
machines at Bell Labs. In recent 
months, the map has spawned an 
outrigger of West Coast Unix system 
manufacturers in its upper left 
quadrant, as witnessed by names 
such as Varian, Zehntel, Fbrtime, 
Altos 86, Sun, and Onyx, 

Current News Groups 

Presently more than 100 news 
groups are in Usenet, including 
several groups whose messages are 
piped to Usenet from ARPANET. 
News groups with the prefix "Ta" 
come from ARPANET: those prefixed 
with ''net" are of network-wide dis¬ 
tribution, and news groups with no 
prefix are local ones. 

What do Usenet users talk about? 
As might be expected, this communi¬ 
ty of Unix users devotes most of its 
energy, by volume of news, to dis¬ 
cussing Unix itself. Because the Unix 
programs and utilities were devel¬ 
oped over more than 10 years in rela¬ 
tively sheltered environments such as 
Berkeley and Bell Labs, such discus¬ 
sions could go on for years. Not only 
are there hundreds of utility pro¬ 
grams in the standard Bell Labs Unix 
distributions, but dozens more are 
under development. Moreover, sys¬ 
tems such as Whitesmith's Idris con¬ 
stantly sound variations on the Unix 
theme. Now that Unix is avaOable 
commercially, dozens of applications 
programs are being developed, each 

























Announcing 



Plug arcade excttement 
into your Apple computer 

Super Sprite is an amazing peripheral card that plugs easily 
into the Apple's expansion slot It magically transforms your Apple 
into an exciting entertainment center for colorful and dramatic 
animation, realistic sound effects and actual speech. 

Sprites Galore 

Only Super Sprite has multi-plane graphics for life-like 3-D 
animation. Watch your screen come alive with animated characters 
(sprites) that flit and fly. intersect and interact, and never get in the 
way of each other And sprite action can join standard Apple 
graphics on the screen at the same time. 

Software Support 

Every Super Sprite package includes the Ampersprite'" 
software language that lets you devise sprites in seconds from the 
keyboard. Plus sound effects and speechl On simpler yet you can buy a 
commercial game that's already written around the Super Sprite. 

Your computer store should have Super Sprite in stock. If 
not ask him to order one for you. Suggested retail is only $395. 


■W 



Synetix Inc. 


Super Sprite package includes 
operator’s manual 
Ampersprite programming utility 
and demo diskettes. 


15050 N.E. 95th. Redmond. WA 98052. (206) 881-7110 1-800-426-7412 


Amperspnle ss a registered trademerk of Avant-Garde Creations, ino ™ Super Sprite is a registered iradernark ol Syneti* Sysiems, Inc-, 19S3. 

''Apple is a registered trademark of APPLE COMPUTER. INC. 
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Less 
for lour 
Money 


If you do word processing on 
your personal computer, you 
probably know that there are 
many programs for sale to help 
you with your spelling. But the 
biggest spelling error you'll ever 
make is paying too much for your 
spelling correction software. The 
Random House ProofReader 
gives you less for your money - 
less trouble, that is, and fewer 
spelling errors. The Random 
House ProofReader is based on 
the world famous Random House 
Dictionary, It contains up to 
80,000 wordsi depending on 
your disk capacity. You can add 
new words with the touch of a 
key. It shows you the error and 
the sentence it^s in. It instantly 
suggests corrections. It even re- 
checks your corrections. And it 
costs half as much as other 
programs with far less power. The 
Random House ProofReader is 
compatible with all CP/M 2,2®, 
MS-DOS® and IBM Personal 
Computer® systems. 
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The 

Random 
House 

ProofReader 


*50 


For orders or infoririiUion, see your 
local dealer or call 505 281-3371. 

Ma-ster card arid VISA accepted. Or write 
Random Hoitse ProofReader, Box 339- B, 
Tijeras, NM B7059, Please enclose $50 
and specify your computer model, 
disk size and memory, 

R^ndnm House aod the House design are regisEered 
Liademarkii of Random House, lni\ CP/M is a regis- 
teted trade mark uf Digital Re^^earch. Inc. IBM and IBM 
Fersonjtl Computet are registered tradeniiiirks of 
International Business Machines^ Inc. MS-DOS is a 
registered trademark of Mjcrosoft. Inc. 
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Figure 1: An outdated example of the Usenet logical map. The double lines surrounding some 
site names indicate places with backbone machines for the network (uf the time this map was 
created). 


of which could gather its own news 
and bug reports. The list of news 
groups changes constantly as new 
groups form and inactive ones die 
off. Like the network map, a directory 
of active news groups can be only an 
approximation and is quickly out¬ 
dated. 

The topics listed as news groups in¬ 
clude a number of bug-related gripe 
sessions, such as nel.bugs, n^,bugs,2bsd, 
net.bugs.4bsd, net.bugs,v7, and last, but 
by no means least, net.bugs.uucp. 

Three of these bug groups concern 
various versions of standard Unix; 


4bsd, for example, refers to the Rmrth 
Berkeley Standard Distribution, 
which operates on VAX and \AX-like 
machines. 

In the best tradition of getting one's 
information about Unix straight from 
the guru's mouth, there is a very 
large and active news group for Unix 
wizards, A news group has also 
formed to serve the Usenix users 
group. (The commercial users 
groups, /usr/grp and Uni-Ops, are 
not currently represented by Usenet 
news groups,) 

Based on a title count at the time 
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of this writing, six oul of the 100 ac¬ 
tive groups are discussing specific 
technical aspects of Unix. Another 16 
news groups are concerned with 
other aspects of the computer in¬ 
dustry. Ibr example, six groups are 


discussing microcomputers, one 
group has an interest in peripherals, 
and another is addressing data com¬ 
munications. 

In short, the Usenet online con¬ 
ference is somewhat like a real-time 




All equipment is in factory cartons with manufac- 
turats' warranty Prices subject to change without 
notice. Most items in stock or shipped as received. 



UATlOf^tWiDE SERViCf. MOST PRODUCTS 

SUPER WAREHOUSE 


P. O BOX 372 WALUNGfORD, C OmtCTlCUT 06492 


ORDER UNE OROBR HOURS 


203 - 265-1223 9:00 AM-5 00 PM-fST 

MONDAY FRIDAY 


PHONE ORDERS FREE 

(ONE DOLLAR CREDU FOR PHONE ORDERS) 
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Announcing 

tlieEncwedidfletle. 


Hiewa^itperfimis, 

yoidlnevH'guess 

itcostsonfy$L 5 S 


Here'S your best vafue in diskettes today. 

New Encore meets the same high standards that 
big-name brands meet-100% error-free performarice, 
ANSI certification. In many cases it actually e5<ceeds 
system requirements, The re's even a 1-year replace¬ 
ment guarantee 

Yet the cost i s as bw as 51.59 for sing le- sided, 
single-density SVa*' Encore diskettes (when you pur¬ 
chase four Of more boxes,ten diskettes per box), 

And only $2.99 for double-sided, double-density 
5 Va '' E ncore d i s kettes. 

With important savings comes reliable perfor¬ 
mance on all popular systems: Apple IJ,11 Plus, lie, III; 
IBM PC; Radio ^ackTRS-80; DEC; Wang writer and 
many others So f rom now on, get accurate, reliable 
performance without the high cost. Get Encore, 

Send coupon today. Or call 

1(800)547-5444. 

In California 1 (BOO) 547-5447. 

To ensure your complete satisfaction. Encore diskettes 
are covered by a 45-day risk-free trial period. Allow 
two weeks for delivery This offer good only in the Conti - 
nenial U.S, Call for information on system compatibility 

FREE lamac f/oppy IfAiaiy Case! 


Order your Encore diskettes within the next 30 days, 
and with each box you 11 receive a tree Floppy Library 
Case for easy storage.fast retrieval, and sure protec¬ 
tion of your data. But hurry - supplies are limited 
(Limit 4 per order) 

inmaa^ 


NtarAff frAfAij Sovm tt anapuiv/ 
sappties aiuf acasfvips. 






■Pncelprone SESD^iA 
Encsre tJiskerttwhen 
purclia5i[ig40ar morE 
disfcetles. 


ORDER NOW 



Inmac, Enccm ItilinnJucttOry Dllff. 2465Augustjne Di,. Sania dm. CA'95051 


VEs. I ttilnl! ErttOrti sounds Nkc a great deal Pf ease send me 

No. of iMwes Order No..''DBsa*tiM Price per l>D!t ono diskenea 
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Table Ij A list of active neivs groups compiled from a San Francisco Bay area news 
fnachine in May 1983. The net.cooks, net.unix-wizards, and net.sf-lovers were among the 
list's most active groups; each contained more than 500 current articles. 


conference composed mostly of aca¬ 
demic, technically sophisticated com- 
puterists: their favorite play is their 
work. However, at least a third of the 
news groups are concerned with 
hobbies and recreation. Computer 
games—mostly of the Dungeons and 
Dragons genre—are well repre¬ 
sented. There have also been groups 
on birds, boats, bridges, caves, coins, 
photography, and scuba diving. The 
news groups on science fiction (net.sf- 
lovers) and the Star Wars movies have 
attracted so much activity that some 
members have grumbled publicly 
about these "groupies" and the 
amount of disk space they consume. 
Because messages stay on the net¬ 
work for two weeks unless an earlier 
expiration date is specified, a very ac¬ 
tive news group can indeed loom 
large on the network terrain. (For a 
partial listing of Usenet news groups, 
see table 1.) 

Usenet Site Requirements 
The most important prerequisite 
for becoming a Usenet site is to know 
the location of the nearest existing 
Usenet site and the name and tele¬ 
phone number of the person in 
charge of it. You must have access to 
a Unix system and have system-man¬ 


ager (superuser) privileges in order 
to set up the uucp and netnews system 
files. You also need a modem, prefer¬ 
ably an auto-dial one (to initiate 
transactions), and sufficient disk 
storage to handle the news flow. 

With an auto-dial modem, your 
system can telephone other systems 
and initiate uiicp work, including 
Usenet work. Such systems are called 
active uucp sites. When an active sys¬ 
tem initiates a uucp transaction, it 
telephones the remote system and 
allows that system to log in as a user. 
The active system then performs 
work for the remote system. Without 
an auto-dial modem, you must wait 
until a neighboring active site tele¬ 
phones your system, then your work 
is passed along to the active site only 
after it has emptied its queue of work 
being sent to your system. Although 
being a passive site is not a great 
limitation, you must arrange for an 
active site to poll your system on a 
regular basis. You can do so by ex¬ 
changing tokens such as system 
names and setting up system files 
that contain phone numbers and call¬ 
ing times. Although an active site can 
poll 7 to 10 machines for work, the 
UUCP hnk connects only two machines 
at any time. 






















TIMES 


FASTER THAN 
dBASE II" 


If you bought your computer to save time, then you 
need SUPER, the most powerful database system you 
can use. Power is a combination of speed, ease of use 
and versatility, SUPER has them all. 

FAST - To demonstrate SUPER'S speed, ISA retained a 
professional dBASE programmer to benchmark SUPER 
vs. the acknowledged leader, A simple mailing list 
application was chosen to minimize dBASE 
programming cost. The results: 


Task 

Set up/Program 
Input 100 records 
Sort & Print Labels 


SUPER Time 
5:20 min. 
50:29 min, 
6:41 min. 


dBASE II Time 
12:18:00 hrs. 
1:27:50 hrs. 
4:18 min. 


Totals 


1:02:30 hrs, 13:50:08 hrs. 


Notice that SUPER was faster at every task where your 
time is involved—and saving your time is probably the 
whole reason you bought a computer, 

EASY TO USE - SUPER won because of its ease of 
use. Since it is menu-driven, office personnel can easily 
learn to use SUPER to set up their own applications, 
speeding and simplifying dozens of tasks without the 
need of programmer support. 

VERSATILE - SUPER, unlike other business 
programs, doesn't dictate how to run your business. 

With SUPER the computer does what you want, when 
you want, the way you want it. SUPER may be the only 
business program you'll ever need. It can handle 
customer files, payables, receivables, depreciation, 
appointments, cost accounting, time charges, 
commissions, inventory, manufacturing control, and 
even matrix accounting systems! 

SUPER PERFORMANCE AT A SUPER PRICE - 

That SUPER beats the $700 dBASE program may 
surprise you, but in terms of price vs. performance 
SUPER has no competitors. Among its features are; 
production input, data compression, muitiple databases 
on line, transaction posting, file reformating, stored 
arithmetic files, flexible report formats, hierarchical sort 
and multi-disk files for up to 131, 068 records. It can 
select by ranges, sub-strings, and field comparisons. It 
interfaces to word processors such as WordStar"“, 
SuperSCRIPTSIT™ Model 11/16 SCRIPTSIT™, and 
NEWSCRIPT™. In fact SUPER has so many features that 


it takes a six-page product description to cover them all. 
Write or call and we'll send you one. 

SUPER is available for TRS-80"“ Models I & III under 
NEWDOS^“, LDOS™. and DOSPLUS; for TRS-80 Models 
II, 111 and 16 under TBSDOS™; and CP/M"“ systems. 

NOW $199.00* 

Manual (Price applicable to purchase) $ 25.00 

Now available for the IBM PC 

MasterCard and VISA accepted. 


OTHER SOFTWARE 

• ManageMint^“: A PERT/CPM project 
management system compatible with SUPER. It 
includes scheduling, resource and financial 
management modules. 

• Sales Planning and Data Extraction System: 
Improves hit rates while cutting costs. 

• Small, economical program packages for 
accounting, business and office applications as 
well as utilities. 

Write for Catalogue 



institute For Scientific Ana/ys/s, /nc 


SOFTWARE FOR HARD USE^’' 


Dept B4 Institute for Scientific Analysis, Inc. 

P.O. Box 7186 Wilmington, DE 19803 (215) 358-3735 

ORDERS ONLY 
800-441-7680 EXT. 501 

Trade mark owners dBASElt-Ashton-Tale. SCRIPTSIT, Supe^SCn^PTSIT. TRSOOS, 
and TRS-SO-TarKly Corp NEWDOS/80-Apparat. Inc. WordStar-MicroPro Inti. Corp 
NEW3CRIPT-PROSOFT LDOS-Logical Systems, Inc. CP/M-Digital Research. 


‘Plus *15.00 formatting charge for non standard CP/M versioa. 
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“I built this 16-bit 
computer and saved money. 
Learned a lot, too!” 



software...at your Heathkit Elec¬ 
tronic Center.t Or mail the coupon 
today for a FREE Heathkit com¬ 
puter catalog! 

H-100 SERIES COMPUTER 
SPECIFICATIONS: 

US^R MEMORY: 

12BK-76aK bytes’ 

MICROPROCESSORS: 
l6-biL BDfiB 
e-bl1: 6066 
DISK STORAGE: 

Duilt-in standard 
5.26" disK drive, 

320K bytes'disk 
KEYBOARD: 

Typewriter-style I 
95 keys, 12 
Tur^ction keys^ 

IB-key numeric pad 
GRAPHICS; 

Always in graphics mode. 

640hi'225v resoiutiori: 
up to eight cdprs 
are available’* 

'1Z6K bytes standard. 

■'Optional. 


Save now. Build the H-100 kit, a 
computer that will keep pace with 
techfiology for years to come. 

Advanced 16-bit computing at a kit 
price! With most circuit boards al¬ 
ready pre-Wired. H-100 is our easi¬ 
est computer kit. And our manuals 
ensure that 'We won’t let you fail!” 

Dual microprocessors deliver 16- 
bit speed and 8-bit compatibility. 
The industry standard S-100 card 
slots allow a host of peripherals 
and memory expansion to 763K 
RAM, 

A high-density (320K) 5.26" drive 
is standard. Powerful options in¬ 
clude an internal multi- 
megabyte Winchester 
drive (available soon), 

See the world’s first 
16-bit/B-bit 
computer kit, plus 
peripherals and 


COMMUNICATIONS: 
Two RS-262C Serial 
In1«rface Ports and 
one parallel p^ort 
DIAGNOSTICS: 
Memory self-test 
q-n power-up 
AVAILABLE 
SOFTWARE: 

Z-DOS ^MS-DOS) 
CPi'M-&5 

Z-BA SIC Language 

Microsoff BASIC 

Multiplen 

Super Calc 

WordStar 

Mai I Merge 

Data Ba$e 

File Manager 

Most 

standard 

6-bil CP.'M 

Software 


Buy from 
the leader in 
electronic kits 
ft and save! 


Healhkit Electronic Centers are 
un»ls ol Verilgctifiology Elec- 
iranics Corporation. Heath 
Company and Veriteghnology 
CorporalLon are subsidiaries ol 
Zenilh Radio Corporalioft 
Prices, prodiuct availabikly and 
specitieations are subject lo 
change without notice 



Stale 


CP ^19R1 


Get your full-color 


a;lR 


Heathkit 

Computer 

Catalog! 


Heathkit 


H eath 

Company 


CUP COUPON AND MAIL TODAY TO: 
Heath Company, Dept 334-102 
Benton Harbor, Ml 49022 
Please send my FREE Computer 
Catalog, with details on the new 
IS-bll/S-bit H-l00 Computer Kit, today f 

Name — —_- 


Installing the uucp Programs 

Installing the uucp programs is the 
first major hurdle a prospective Use¬ 
net site must clean Some manufac¬ 
turers of Unix systems, such as Intel, 
which makes the Xenix-based 86/330 
system, are currently supporting UUCp 
versions that are known to work. Al¬ 
though Microsoft's Xenix and Uni- 
soft's Uniplus + standard distribu¬ 
tions include cleaned-up and newly 
documented versions of uucp, direct 
support from software suppliers 
ranges from limited to nonexistent. 

The uucp programs were developed 
for much more restricted networking 
than they are currently being asked 
to sustain for Usenet and other uses. 
According to Mark Horton, the uucp 
programs have not been thoroughly 
revised since 1978, and they've 
needed many patches and fixes since 
then. Fortunately, Usenet itself has 
been the means of distributing many 
of these improvements, but most 
people who have tried to install the 
uucp programs would agree that they 
are remarkably temperamental. Paul 
Miller of Horizon Software Systems, 
who is currently writing a book with 
Charles Clanton on Unix system ad¬ 
ministration, enjoys using uucp but 
admits that the best way to get it up 
and running might be to hire some¬ 
one who's done it before. 

While I don't intend to provide 
here a complete guide to installing 
uucp, I can offer a few handy hints for 
system managers. Volume 1 of the 
UNIX Programmefs Manual (New 
York: Holt, Rinehart & Winston, 
1983) provides additional instruction 
in the use of uucp under entries for 
uucp, uux, and mail. Tutorial papers, 
"A Dial-up Network of Unix Sys¬ 
tems" and "Uucp Implementation 
Description" are included in volume 
2 (part B). 

Some of UUCP's problems result 
from the nature of its assigned task. 
The ability of one system to log into 
another system (usually as a user 
named uucp) and receive or send files 
represents a fundamental breach of 
system security unless authorized ac¬ 
cess is verified. Many of uucp's 
failures are caused by lack of permis¬ 
sion at some point in the transaction. 

Every file in the Unix file system is 


228 October 1983 © BYTE PubItcatioriEi Itic, 


Circle 209 on inquiry card. 













statement 


AODOUNT NO: 


Accounts Receivable Ledger 


Invoice 


Purchase 

Order 


Payroll 


PRELIMINARY POST ESTIMATE: 


TOTAL: 


For use with Apple® and IBM® Personal Computers. 


DESCRIPTION; 

PROJECT; 


JOB NOl 


PO NO: 


BY DATE: 


CHECK DATE; 














TERMS; 

1 DATE Of rWVOIC&- 

SHIPTd'. 




J^BnO; 

SHIPVJA:- 




Computerize 
without changing a thing. 





To automate your business, don t change aU your familiar business forms. Change to VersaForm. 

VersaForm fills out your present forms very much the way you do. Only faster. And (if you'll pardon 
the expression) more accurately. Why it even prints on forms of your own design. 

Then VersaForm stores this information. Alphabetically and numerically. Which means, you now 
have a data base that can track your business. Product by product. Customer by customer. And month 
by month. 

Also, VersaForm prints the kind of reports that help manage your business, within today s tighter 
profit margins. Like sales reports based on famihar information. Information that VersaForm tabulates, 
automaticaDy 

What's more, VersaForm automatically checks for errors. Something that doesn't happen when 
people fill out forms manually. 

Your people are familiar with your forms. So are your customers. Why change a good thing? 

Fbrm management is business management. 

Another fine product from Applied Software Technology: 170 Knowles Drive, Los Gatos, Calif, 95030 (408} 370-2662 
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Weh 

CP/M 

ave 

Ibr 

Radio S 
compu 

ihack 

ters. 


I 

I 


2,000 new proframs for your 
TRS-80 ^ 12. 

CP/M is the runaway 
leader in disk operating 
systems, hut until now owners 
of Radio Shack computers 
have been locked out of the 
thousands of useful programs 
that operate on CP/M. 

Now you can put the pt>wer 
of CP/M into your Radio 
Shack TRS-80 11, 12, or 16, 
and he able to use all the 
popular and useful software— 
and hardware—that has been 
previously out of your reach. 

Use any printer. 

Instead of being chained to 
Radio Shack hardware, you'll 
be able to add a video terminal, 
any printer (serial or parallel) 
and several Winchester 
hard disk drives with storage 
up to 80 megabytes. 

Yes! Send me free information 


about CP/ M for Radio Shack. 

Name_ 


Uses only S.SKof memory. 

Since our first version 
went on the market in 1980, 
we've condensed and refined it 
into a compact, easy-to-use 
system enjoyed by thousands 
of users. 

Besides the standard Digital 
Research CP/M manual, 
you'll get the 250-page manual 
we've developed through our 
long experience in adapting 
CP/M to Radio Shack com- 
puters. Our manual has lots 
of examples and an index 
and glossary. 

You'll have your first working 
disk in ten minutes. 

Only $200. 

The floppy disk version of 
Pickles & Trout CP/M is $2(X.). 
The hard disk versions (for 
Tandy, Corvus. and Cameo) are 
$250, except for the multi-user 
Cameo, which is $4(X). 


Address. 

City_ 

Phone_ 


. State^ 


. Zip, 


or send us your business card. 

Pickles (Sl Trout^, P.O. Box 1206, Goleia, 
CA 93116(805)685-4641 


|ICK^< 


TrouT 


TRS-HO^ RhUio Shuck/Tiirtily Corporation. CP/M* Digital Reseiirch. 
Pickles & Trout * Pickles & Trout. Pickles & Trout 
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Figure 2: This diagram represents part of a 
Unix file system tree. Beginning with root (1), 
it shows pur directories in root three user dT 
rectories, and pur directories owned by sandy, 
cue of which (IMters) contains two files. 

flagged with a set of permission bits 
defining levels of access for the file's 
owner, the owner's group, and the 
general public. Access is defined as 
'Tead" (can read or copy), ''write" 
(can edit), or "execute" (can execute 
a command or command file, or 
search a directory). Files are arranged 
hierarchically; beginning with the 
root of the file system, files are in¬ 
dexed in directories, which in turn 
point to other directories, and so 
forth (see figure 2). 

The relationship of any file to the 
root directory is expressed as the file's 
path, which consists of directory 
names separated by slashes, ending 
in the file's name. For example, the 
file memo in the directory Letters 
might have the following path: 

/usr/sandy/Letters/memo 

(This user capitalizes the first letter 
of each of her directories so that they 
will be listed first in a directory 
listing.) The usr directory is a name 
conventionally given to the directory 
used to index the work of system 
users. When a user logs in, work is 
begun in the home directory, which 
usually has the same name as the ac¬ 
count name. If the appropriate per¬ 
missions are not in effect at any point 
in the path of a file involved in a uucp 
transaction, the transaction fails. 

In addition to requiring appropriate 
permissions on the files and direc¬ 
tories involved in uucp work, a 
number of system files are installed 

Circle 215 on inquiry card. > 












































SMART PnOTOTYPINO 

BOARa KIT 

P/IM 5e74B-4aO SBO.OO 


CiHifcrTiia'reaidencs e^ e>&% selsiS 
U.S OorrwteCic Pr^c»> FOB FBCtory. 

Pnce^ HnrJ Sp^^ifiicatipris axJtjfeC'C tti cJTenge ‘nvlthcrijc 
notJCO 

I/O TECHIMOLOGY 

POST OFFICE BOX E 113 
CAIMYOIM COUNTRY 
CA S135i 
tsos] ses-^eee 


BIT 


CONVERT 




BOARO 


B Channel A-D: 19 miDPoeec. Conversion, 
□QKHz Sample Rat;e, Progremrneble 
Bains^ Dffsat and □rff./Single Modes. 

B Cliannet O-A: 9 mScroGec. SettJing, 
Bipolar V or Unipolar 1 Output;. Program- 
mable Reference levels, DuahPorted Charr 
nal Refresh RAM. Oata 

Tranafera vta I/O or Memory Mapped 
with Extended Addreasing. 

ABT, R/N Se74S-BOO-iOn S4Q9.00 


MULTI-FUNCTION I/O 
BOARD 


A&rr, P/N ee7iaa^nao~iai sbbs.oo 


OUAL 


OPi 


INTERFAC 


BOARD 


A Stand-Alone, independently Controlled 
Dual Channel IEEE-40B I/D Processor. In¬ 
terface Activity Modes For Contnallardm 
Charga. Controller Assigned or Terminsl 
Bus Slave, and ail Interface Functions are 
hiandied transparent to Host Syatem CPU 
through an on-board CPU and DMA con- 
troJJer. User Friendly oparetion, 

A&T, P/IM BB74B-B0a-10B SGTS.OO 


Top Bosrti Support]. Lo^c and 32K X B F^AlVl 

BoCtam Bo^nd SBK X 0 RAM 


X S/BAK X 16 CMOS 
STATIC RAM MODULE 


50 


Access 


wart 


pro- 


and 


Bank 


select 


baok 


tect 


up 


oapabiltty 


No 


cycles 


with 


feet 


1B-at 


wart 


Proeeaeora 


AST 


R/N 


DO 


PERIPHERAL SUPPORT 
BOARD 


Two Berial SYNC/ASVNC Ports with 
RS-23S. TTL or Current Loop Outputs, 
three S-Bit Penelial Porte, three Timers, 
Calendar and Response 
terrupt Controller. Small 
+ 5 and ±1Bv. 


AST, P/N BS74B^lBa-ial ©395.00 


MULTI-PURPOSE 
PROTOTYPINB KIT 


Industrial Quality with Plated-Thru holes for 
Wire-Wrap or Solder projects. Complete 
with + 5r ± 12v Regulators, Bub Bar, Filter 
Capacitors, and Manual. 


A©Tj P/N 6e74S-4Sa $70.00 

























in order to improve and refine uucp 
performance and security. These sys¬ 
tem fOes contain telephone numbers, 
site names, and access information 
used for linking to a remote machine* 

The first requirement for perform¬ 
ing uucp work is that a log-in name 
exist by which remote computers can 
identify themselves when they log in 
to your machine* Traditionally, the 
user name uucp is used, and an en¬ 
try is made in the user account file, 
/etc/passwd. 

Locations of uucp Programs 
and System Files 

Most uucp programs and files are 
stored in four areas r a commands di¬ 
rectory (such as /usr/bin), a library 
(/usr/lib/uucp), a system-administration 
directory (/etc), and the spooling 
directory {/usr/spool/uucp)* 

System files such as bdevices, L-dial- 
codes, L.sys, SQFILE, and USERFILE con¬ 
tain utility and security information. 
Each machine in the network has a 
uucp site name; a machine's own 
name is usually stored in a file in the 


/etc system-administration directory 
{e*g*, /etc/systemname). The library file 
L.sys records the names of remote 
machines that will be logging in as 
uucp on your machine. Your 
machine's name, in turn, must be in¬ 
stalled in the L.sys files of machines 
that yours will log into. The L,sys file 
must list the site names and connec¬ 
tion information for all machines 
with which you plan to connect, A 
password for the uucp user may also 
be included in the L.sys file entry. 
Here are some sample entries from 
an L.sys file: 

frobish Any tty13 1200 tty13 login:- 
EOTIogin: uucp ssword: Uucp-psswd 
usxvax Any ACU 1200 6328792 login:- 
EOT-login: uucp ssword: Uucp-psswd 
cranshaw Any ACU 300 sr6760884 
login:-EOr-login: uucp ssword: 
Uucp-psswd 

L.sys entries include the site name, 
calling times, the device and speed 
for the connection, and a simulation 
of the log-in sequence* The letters 


ACU in the sample entries stand for 
automatic calling device (or auto- 
dialer), and a telephone number that 
will be used by the intelligent modem 
appears. If no ACU is mentioned, the 
connection is assumed to be hard¬ 
wired. Area codes and their abbrevia¬ 
tions (such as ''sr" for Santa Rosa, 
California) are stored in the L-dialcodes 
file, which is also in the library direc¬ 
tory. The dashes and EOT symbols 
between log-in tokens indicate a 
pause, so that the modems and com¬ 
puters can synchronize with one 
another. Because the leading letters 
of "password'' are usually lost in 
transmission, they are omitted in the 
L.sys file entry. There are many dif¬ 
ferent opinions on the correct way to 
set up the L.sys file. Some installa¬ 
tions, for example, also use ogin: for 
login:. If trial and error doesn't result 
in success, try to make your L,sys file 
congruent with those of the ma¬ 
chines you wOl be calling* The L- 
devices file contains one entry for each 
device on which uucp may call out* 
For example: 





PROGRAMMERS FLIGHT SIMULATOR 
Apple 11 Plus DOS 3.3 48K 


This total IFR System disk features gobs of menu 
selectable flight programs each with breath 
taking realistic picture graphics, moving scenery, 
airport approaches, holding patterns and much 
much more. 

$50.00 At your Computer Store or direct from 

Visa Mastercard 

Programmers Software 
2110 N. 2nd Street 
Cabot, Arkansas 72023 
(501) 843.2988 


PROGRAMMERS 
“C” the extras we otter 


C Compiler — 

• Complete non-float implementation (float 
avail 30) per Kernighan and Ritchie* 

• Small and medium models supported. Medium 
model allows greater than 64k of code and 
greater than 64k of data. 

• Complete standard I/O package* 


idow™— Soutce level debugget 

Available for MSDOS systems 


C Compiler, 
c-window. * 


.$195.00 

.$195.00 


c-systems 


c-window tm c-systems 


c-window demo package 
{w/mapual and diskette) $45.00 

P.O, Box 3253 • (714)637-5362 
Fullerton, CA 92634 

MSDQ5 tm Microsoft 
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ONIY THE WORLDS 
BEST WORD PROCESSOR 
COULD GENERATE 
WORDS LIKE THESE. 



“PIEtWriter, outscored eyety other worei 
processing program for microcoinputere..-(lt) 
crams an incaodible amount of power mto a 
small and inexpensive package.,.PIE:Wnter 
beat four out of six dedicated word processors. ! 

Arthur Naiman \ 
“Word Processing Buyer's Guide” 
McGraw Hill Book Company ^ 



"PIE; Writer is hard to beat..There is 
little I can’t do with it.,Do not fall to 
check out this program if you are 
a first time purchaser." 


James Martellaro 
Peelings ll 



t': 


A/riter Peler 


Why are some of the most respected authorities in 
the field of software saying all these nice things about 
PIErWriter™? The answer is easy. 

Easy to Learn, Easy to Use- 

Part of the reason that PIE:Writer is the top ranked 

word processor is that it's just plain simple to run. 

In fact, you can use it as soon as you get it home. 

To write a letter, for instance, just (a) load the program, 
(b) type the letter 'E', and (c) write your letter Then, 

(d) type 'F' to enter the print mode for either screen or 
paper and you're ready to print. You'll gel a perfectly 
typed, spaced and formatted letter Now what could 
be easier than that? 


Powerful Features, 

Don't confuse our use of the word simple with unso- 

f histicated, PIE:Writer offers features and capabilities 
ar beyond any other word processing programs for 
microcomputers. And that goes for most of the dedi¬ 
cated word processors as well. Here are just a few: 

• A tutorial section 
that easily 
acquaints you 
with the features 
of the program 
in step-by-step 
transactions. 



Operating 
and/or inachinie(s) 

Price 

Overall Score 

CPT8100 

dedicated word 
processor* 

S15.(M0 


Dictaphone 
Dual bisn 

dedicated word 
processor* 

$0,500 

85 W 

PIE: Writer: 

Apple It, 

IBM PC 

$199.95 

MH 1 

WordStar 

CP/Mt, Apple 11, 
IBM PC 

$500 

80 

Easywritcr 

IBM PC** 

$175 

35 


'Includes word ptocessini ha rdwanel? mulil^taiion supu.—-----^- 

conmuici(S2(XViW extra}. CP/M i&a registcrtiJ iradeciiarKbf t>jgilaS Research. ‘VtsiCalc ©is a regisiereri iraderaart 
VlSIcorp "Very sitTular program called EasywrlEcrPrDfe&sjanai, avaibblc for the Apple 


• You can customize the design of your letters and 
reports with integrated centering, bold facing, 
special tab features, mail merge capabilities, 
automatic page numbering, line lengths and 
much more. 

* PIE:Writer is also compatible with both the 
Apple He and IBM Personal Computer and other 
popular compatibles. 

The Hayden Advantage, 

With thousands already in use, PIE:Writer is part of 
Hayden's growing “Persona! Information Environ¬ 
ment" family of software products. This includes 
PIE: Speller, a 20,000-word dictionary spelling checker 
with the ability to add user-s|>ecific dictionaries. You 
can expect some very exciting PIE additions in the 
near future. And naturally, full technical support from 
the company that has built its reputation on quality 
and service. 

But don't take our word for it. Or the experts, either, 
for that matter. Try PIE:Writer for yourself and enjoy 
the ease and excitement of writing with the world's 
best word processor. 

PlEtWiriter 


HAyDEN SOFTWARE 
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tty5 tty5 300 
ttyS tty5 1200 
tty2 0 9600 


This sample L-devices file specifies 
that calls may be made at 300 or 1200 
bps (bits per second) through device 
tty5. A hard-wire link to another 
machine through device tty2 operates 
at 9600 bps. If the L-devices file is 
empty, the site is defined as passive- 
incapable of calling remote machines. 


USERFILE 

The USERFILE restricts a local or 
remote uucp user's ability to access 
the local file system. Each entry n 
USERFILE may contain a user ID, a 
site name, and one or more path 
names. Each line specifies what areas 
of the file system a given user may 
access. The user can be a person log¬ 
ging into the system or a computer 
calling to perform uucp work. 

For example, USERFILE could 
contain: 


, /usr/public 
root, / 

uucp, /usr/public /usr/spool/uucp 

The first entry allows any user (in¬ 
dicated by a null field followed by a 
comma) access to files beginning 
with the prefix /usr/public. The second 
entry allows the user root to access 
files beginning with the prefix 'T; 
this means those beginning with the 
root directory and extending to the 
whole file system. The third entry 
specifies that any remote computer 
logging in as uucp can access files 
beginning with the path /usr/public or 
/usr/spool/uucp. 

Frequently a shell script will be 
supplied with your uucp programs 
that will correctly set up the owner- 
ship and permission structure for the 
uucp files and programs. If no such 
script exists, a list of ownership and 
permission requirements is provided 
in the tutorial on uucp implementa¬ 
tion. 

Information about uucp transac¬ 
tions is accumulated in several 
record-keeping files in the /usr/spool/ 
uucp directory. Periodically old log 
files should be removed in order to 
recover disk space. The secondary 
programs uulog and uuclean aid in 
maintenance work: uulog updates the 
UUCP log file or, optionally, reports on 
its contents; uuclean removes old files 
from the spool directory. 

Testing uucp 

The quickest way to test whether 
you have correctly set up the uucp 
system files is to copy a file to another 
place on the local system, using the 
-x9 option to provide the maximum 
amount of debugging information. 
Once you succeed (return status 0), 
you can try calling or being called by 
a remote system. Of course, you must 
first telephone someone at the other 
end of the potential connection so 
that you can install each other in your 
system files in an agreed-upon way 

The syntax of the UUCp command 
requires that each remote system 
name be followed by an exclamation 
point. Because uucp cannot deduce 
routing information on its own, each 
site name in a machine-to-machine 


beautifully NEW... Incredibly effective 



stop your CRT from 
, being^g^ eyesore. 


Any rnniputei’ terminal 
operaior will verify how fir¬ 
ing, fnisi rating, and riown 
rlgtiL inefficient CRT glare 
can be. Now, thanks to OpLech | 

CR1' niters, this hassle can he 
eliminated. 

Attached In minutes without any 
tools. Op tech dlffu,ses ambient light 
(external light) while dramalltally 
Improving contrast The result? Data 
displayed as never before-clear, 
bright, and without interference. And 
since Optech CRT filters come in a 


vaj’iety of siztsi lo custom fft the 
most jjopular compulCT tenninals 
on the market today, they^^^ltlaih^' 
appear to lx-by ill Into ihe terminal 
when attached. Beaytiful? Of 
course. Both in its efTet’tiveness 
and appearance. And its price 
tag is It'ss I ban an incxpensiv'c 
program. 

But you bt' the judge, Cml toll 
free for your nearest Optech 
dealer. Youll se?e how Lo quickly, eco¬ 
nomically. and efflclentlvsaygo^-hye 
to the CRT evesorc forev^er. 


CALL TOLL FREE AT 800-346-7802 

SQL HOMALITE CORPORATION 11 Broottskla Drive * Witmington, Detaware 19004» Tel^or>e3Oe'652-36S0 

A ButisifivY cl SGt- Incbiitnes. Im 
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‘LOWEST PRICES ’«« 



SMITH CORONA 
LETTER QUALITY PRINTERS 
SMITH CORONA ^ 


STARWRITER 40 CPS S or P .. S1274 


PRINTMASTER 55 CPS S or P 1544 
NEC 3510 33 CPS SERIAI___ 1386 

DOT MATRIX PRINTERS 

GORILLA BANANA Graphics .... $221 

EPSON 

MX-00 w/Graphics RD^n-^, BO cps 427 


FX-00 Friction & Tractor 160cps .. 595 
MX-100 Friction & Tract. lOOcps .. 653 
STAR MICRONICS 

GEMIN110 2,3K Buffer 100 cps .. 329 


GEMIN115 15 " Carriage . 494 

OKtOATA 

82A Serial & Parallel 120 cps.409 

84 Parallel 15" Fr&Tr 200 cps ... .1005 
92 Parallel 10’' Fr&Tr 160 cps_5i4 

PROWRITER 8510 10"Par l20cfE 404 
8600 'Near Letter Quality Par 1031 

PRISM 00 . 974 





SUPERBRAIN 


SUPERBRAIN II 

DOUBLE DENSITY . $1970 

QUAD DENSITY .. 2376 

SUPER DENSITY.. 2634 

COMPUSTARS FOR NETWORKING 

VPU-10__ ._ CALL 

VPU-20.CALL 

VPU-30.... ... CALL 

VPU-40. CALL 

DSS-10 .. CALL 


AMERICAN SQUARE COMPUTERS Is 
organizing a World Wide Association 
of Computer DealorSp Open a Store or 
Start Work Out of Your Hornet We 
Charge NO FRANCHISE FEB (Our 
Competitors charge a FRANCHISE FEE 
ol from $15,000.00 to $45,000.00.) Be a 
Winner! Let US help YOU get started 
MAKING MONEY by HELPING 
PEOPLE to put COMPUTERS to WORK. 
Wt'ite or Phone today. 

Which Computers are Best? ... Free 
Insured Shipping at Low Rates. 


ADVANCED DIGITAL 

S'100 SUPER QUAD SINGLE BOARD 


computer Z-&0 64K RS232 DISK 
CONTROLLER FOR 5" OR S" .. $474 
SUPER SLAVE 128K t PS NET/1.. 437 
SUPER SIX/126 6 MHZ 120K .... 555 
TURBODOS SINGLE USER,. ... 250 

SUPER SYSTEM-DD-8 . 2327 

SUPER SYSTEM-a-HD-10. 3920 

ALTOS COMPUTERS 

566 10 16 bit 12 Mb H □ $5630 

BQOO-2 64K RAM .. $2680 

8000-15 208K RAM . 3653 

8000-10 2QeK RAM , . 5571 

5-15D3USER2 61/4". 2201 

5-5D 3 USER HARD DISK. 4379 

860CF12 16 BIT 20 MB HD. 9104 

TRAXX 5 1/r ADD ON DRIVES 

Bare drive SSDD Quantity 2 Ea .. .215 
SSDO w/cabinet 8 power sup.312 


TRAXX 5 1/r ADD ON DRIVES 

Bare drive SSDD Quantity 2 Ea .. .215 
SSDO w/cabinet 8 power sup.312 



TELEVIDEO 


TERMINALS 

TELEVIDEO 910 ...... $419 

TELEVI DEO 925 Detach Keybd ,. 674 
TELEVIDEO 960 Prog func keys .. 863 
TELEVIDEO 970 VT-100 compaL.. 935 
ADDS Viewpoint 3A^ Emulates 458 
ADDS Viewpoint 60 Graphics.... 620 

ADDS Viewpoint 90 Prog. EPROM 620 
ADDS Color Terminal NEWi .... 998 

Zenith Z-29 Z19&VT100 compat 655 
Zenith 2T-1 Terminakmodem 460 

Visual 50 Ergonomic........... $545 

Visual 55 New! Enhanced i*50 .... 626 

Visual 100 80/132 columns S90 

Visual 400 ANSI x3.64 compat .. 1074 
VieuaJ 500 Graphics 14" screen 1646 
TELEVIDEO 914 Delach K&ybd $506 

TE LEV I DEO 924 NEW $614 

MONITORS 

ZENITH 

ZVM 121 Green Phosphor . ..$123 

ZVM RGB Color Monitor.. 545 

GDZ-13-14 Composite Color..... 325 

NEC 

JC1201M 12 " Composite Color $378 
JC1202DHA 12" RGB Color Mon. 810 
JB1201M 12 " Green phosphor 176 

AMDEK 

Color I Color monitor..$321 

300G 12" Green .... 165 


GRAPHICS & COLOR GRAPHICS 
VECTRIX 

VX 128 a colors 322x560 Pix .. $2245 

VX 364 16 a million colors.. 3865 

VXM Hi Res. 13'' RGB Monitor.. 1430 

MICROANGELO 

MA 512 512x480 Monochrome .. $674 
MA 520 512x400 + Screen Pak2 .. 890 

COMPUTERS 

COMPUPRO 

Compupro computers come as main¬ 
frame. boards, and drives, and you must 
set the switches. 


816A Computer 8085/8088 l2eK $3964 
816B Computer 8065/8080 256K 5036 
816C 8085/8088 3a4K 3 users ., . 6470 

016D 10 MHz 8086 512K. 10052 

816-08 CPUZ 208K Oasis... 6471 

816-016 10 MHZ 8086 512K .... 10052 


SEATTLE Pore 16 bit computer is the 
fastest microcomputer by actual test I 
S-100.128K Static Ram, 8 MHz 8086 18 
slot. Mainframe. 3 serial & 1 parallel 
ports. 

Gazelle D computer... $4346 

Hard Disk Gazelle n. 5750 

RADIO SHACK TRS-80 SAVE' CALL 

TARBELL with 2-8” disk drives 

EMPIRE I single sided.S3304 

EMPIRE II double sided ....... 3775 

MEDICAL SOFTWARE 

MICROMED & MICRODENT . ., 1656 

STARDOC .. . 350 

THE DOCTOR'S OFFICE NEW! CALL 



NORTH STAR ADVANTAGE 


North Star Advantage 

SBIT 

8/16 

Work Station.. 

$1918 

$2281 

2 Floppies 360K ea ,.. 

2252 

2542 

5 Mb Hard ■ SfiOK Floppy 

3362 

3652 

15 Mb Hard + 360K Floppy 

4365 

4748 


NORTH STAR HORIZON 


HORIZON 

1 User 

Multi 

2 Floppies 360K ea, ... 

$2252 

N/A 

5 Mb Hard ^ Floppy 

3362 

$6095 

15 Mb Hard + Floppy 

4385 

6821 

18 Mb Hard + Floppy 

5037 

8273 



Micro Decision II 

MICRO DECISION 

"A DEAL YOU CAN'T REFUSE" 


64K RAM ZSQ 4MHz 2 serial ports 

5 1,/4" disks Free Software — CPM 2.2 
Microsoft Basic, BaZic, WordStar 
LogiCalc spreadsheet, Coireckit 

ONLY 

MD11 10Mb+400K FL + Morrow Term. 
Lisl274S 2139 

MD2 2-5” SS drvs + Per Pearl ... 

MD2 +ADDS 3A+ Terminal , .,,, i279 
MD2 *ADDS 3A+ + Smith Corona 1779 

MD3 2 sided drives S* Bookkeeping 

6 Personal Pearl. FANTASTIC BUY 

MD3 2 Double sided drives . |055 
MD3 +ADDS 3A^ Terminal i50a 

MD3 t ADDS 3A+ +Smith Corona 200fl 
Above Packages include all Cables 

DECISION I 

'■lBM-360 on the Z-80 i S-10D Bus!" 

Sixteen programs running simultan¬ 
eously! FREE CPM, Microsoft Basic. 
SHOO, IEEE 696. 14-slot. 4 MHz Z80 
Real time clock. Interrupts, 3 Serial 
& 1 parallel port, 64K static RAM ex¬ 
pandable to 1 Megabyte. 

DlOO Harcfware A Software as above $1783 
D120 1 DSDD SVi‘' + 10 Mb HD 

+Wordstar, Correct-lt, LogiCalc. 
BaZic, and Personal Pearl $3538 

0200 - D120 + MOS, Multiuser $3889 
D2lOw/15MbHDplLsMOS $4240 
D220 w/15Mb HD 6 user $5293 

MOS Miilliuser upgrade to 256K FtAM 734 
i-Microntx operating system .... 1432 

MOS^ with above & Whitesmith's C 
& Pascal. 1117 

MORROW DISK DRIVES 

Complete systems include S-lOO con¬ 
troller, power supply, cabinet. & fan, 
CPM A Basic SO. 


Add Drives include power supply, cabi¬ 
net & fan. Add 


5 1.''4" 'Winchesler 

5Mb 

System 

$1432 

Drive 

non 

5 1/4" Wincbesler 

15Mb 

1713 

1362 

8" Wmcheslsf 

10Mb 

2625 

2134 

6" Wincheslei 

20Mb 

3187 

2766 

SV4'' Wincbesler 

10Mb 

1572 

1001 

8" fw/OMA ccintrollerl 
One 1 sided ......... 

$870 

$576 

One 2 sided ... 


1081 

800 

Two 1 sided 


1418 

1011 

Two 2 sided . . . 


1839 

1432 


Call tor latesl prices & avallabllKy 


AMERICAN 



QRIIAPE 


919-889-4577 


4167KivettDr 



Factory Guarantees 


We Beat Prices 


COMPUTERS 


Jamestown N.C. 27282 


919-883-1105 


Circle 33 on Inquiry card. 
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path must be included on the com¬ 
mand line . For example, 

UUCP -x9 /user/sandy/Letters/memo 
frobish!usxvax!cranshawl/usr/amold 

would copy sandy's memo file to the 
arnold directory on the cranshaw 
machine via machines frobish and 
usxvax. 

Currently, more than 1500 Unix 
systems are known to be uucp sites. 
A Usenet news group lists contact in¬ 
formation for many of these ma¬ 
chines, Mail and file-transfer services, 
as well as the Usenet news service, 
are supported. 

On the Network 

Once you have established a uucp 
link to your nearest Usenet neighbor, 
you can copy over the news programs 
and install them. Matt Glickman has 
written a USENET Version B Installa¬ 
tion Guide, which should be part of 
the initial documentation you receive. 
One of the first articles you submit 
should go to net.news.newsite in order 


to provide contact information for use 
by the network. If you are planning 
to forward news to other sites, you 
must also install their site names and 
the names of the news groups to be 
forwarded in a sys file, which is 
similar to UUCP's L.sys file. 

Like other Unix programs, the 
news programs are simple com¬ 
mands with a number of options. On 
one command line, you specify what 
you want to do to whom and to what 
extent. 

The basic Usenet news command 
is readnews, which forwards news to 
you from a default subscription list. 
Any user can custom-tailor the sub¬ 
scription list by creating a .newsrc file 
in the home directory. The news pro¬ 
grams automatically update the 
.newsrc file with the number of news 
articles that have been read. A rough¬ 
ly accurate list of active news groups 
can be obtained by listing the news 
spooling directory, /usr/spool/news. 

As each article is presented, a 
header indicates the name of the 
author, the subject, and the length of 


r 



Treat your personal computer to 
famous Diablo letter-quality printing. 


[Apple II 

IBM Personal Computer 
Radio Shack TRS-80 
Commodore IEEE 488 
Centronics “Parallel” 

I RS232C “Serial” 


Diablo 630 
{all-purpose interface) 


Mn has the new Diablo 630API ready for you. 

Don’t settle for less: up to 40 cps, your choice of over 200 metal- 
ized or plastic printwheels, in MTI’s opinion the best letter-quality 
printer on the market today. And at MTPs best price. 

Whether you rent, buy or lease our equipment, you’ll find MTI is the 
one source for all the terminals, peripherals, systems, applications 
expertise and service youil ever need. At good prices. Cal! us today. 






New York: 516/621-6200,212/767-0677,518/449-5959 
Outside N.Y.S.: 800/645-6530 
New Jersey: 201/227-5552 
Ohio: 216/464-6688 

Applications Specialists Distributors, New York, New Jersey and Ohio. 
DEC, Intel, Lear Siegler, Texas Instruments, Dataprodtit^ Diablo, 3Com, 
Hazaltine, Racal-Vadic, Distal Engmeering, MICOM, Dpner, U-S.DeEign, 
Protocol Compute^ MitaoPro, Microsoft, Polygon and Select 


'QED' Discounts 
VISA & MasterCard 


Diablo' Distributor 




the article (in number of lines). A 
more detailed header giving the 
transmission path of the article is 
shown on request. Entering a ques¬ 
tion mark will get you the complete 
list of news commands, A number of 
responses are possible; you can read 
all or part of an article, decline to read 
an article, skip to the next news 
group, or reply to any item. When 
you use the quit command (q), a 
record is made of which articles you 
read or refused, and you then exit 
from netnews. 

Usenet is remarkable for its nation¬ 
wide scope and density of informa¬ 
tion flow, but in many respects it 
resembles other bulletin-board sys¬ 
tems. Much of the dialogue concerns 
the operation (or nonoperation) of 
software, including the news pro¬ 
grams themselves. Useful informa¬ 
tion is present but may be buried in 
a host of humdrum commentaries 
and rather trivial complaints. If you're 
patient and persistent, though, the 
occasional gems can make reading all 
that other news worthwhile. More¬ 
over, some of the articles indicate that 
reading and writing the news can 
also be a satisfying social activity for 
network members. 

What is really remarkable is that 
the whole Usenet structure has been 
built and maintained by volunteers 
and that thus far no heavy-handed 
central administration has been nec¬ 
essary, Usenet is an egalitarian com¬ 
munications medium, still open to 
new members because of the good 
will of its current members. The im¬ 
plicit social contract that exists among 
Usenet members—to forward news, 
respond to requests for information, 
and participate in network mainten¬ 
ance-will continue to be a vital part 
of Usenet.* 


Ackno wle dgment 
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BECAUSE WE COULDN'T 
AFFORD MISTAKES!" 


They guided us over the rough parts when we needed it 

"During September of 1982, k'e started our MicroAge Computer Store in 
Tufsa, Oblaftoma with 3 people. Today we have 11 people working for us and 
we're still hiring. Bif following MicroAge's advice and marketing strategy 
when we started in business, we were able to reach Tulsa's business computer 
buyers in a much shorter time than we could have on our own." 

"Both of us had technical backgrounds in computers but lacked the marketing 
experience necessary to reach cur goals. We used MicroAge's experience and 
leadership to guide us through the rough spots and boost our sales and 
marketing potential." 

"MicroAge.. .they helped us build a sales organization to reach the Okla¬ 
homa businessman." 


\ohii Moiser 
President 


Geof§e MfUtM'AdH 
Viff PresirffitJ 


To build your oVtn professional computer 
sales organization with MicroAge write to: 

/Vlicro/ 4 ge 

CQAiPUTer stores 

"The Solution Store" 

K57 West Alameda • Tempe, Arizona 85282 

(602) 968-3168 


lofift Mmsfr anti George IBM products. 
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Conroy-LaPointe—^ The Supply Center for the IBM-PC or XT 

softwares;-.^. 


BUSINESS 



LPST 

OUR 



PHIICE 

PRICE 

ASHTONTATE. dBase Jl. reqiires PC-DOS & 120K 


$700 

£386 

dBase It Ltoer s GindebyBdtwaie Banc 


S 33 

£ 20 

Ereryman s DB Pmer (Book) 

NEW 

$ 15 

S 12 

TheFffianciaJPiannsi 

NEW 

$ m 

$418 

APPtlEDSOfTWAP?TECHHOLOGT. Vfis^onn 

NEW^ 

S 29$ 
$389 

$109 

$266 

CONTINENTAL The Nome' Armintanl Pu? 


$ I SO 

$11? 

FCMfFihnu.Calaks^. 

ftopertykfanagero^ 


S 125 
$ 495 

$ 8S 
$329 

DATAMOST. flw EstfflM kwestnient Piogi®^ 

Wnie4>i iWofd PwKMsar Programt 

NEW 

$ 1» 

$ 09 


$ 130 

$ 88 

DlCnAL RESEARCH ConcunafU CRM 86 ' 


£ 350 

£335 

CBASICBB" 


$ m 

S1» 

CP MSB 


$ 90 

$ 40 

DOW JONES MaikelAnetyyer 


$ 350 

$279 

Uaiket Manager 


S 300 

$238 

EAGLE SOFTWARE Mckvy Docisrpng 

NEW 

$ ISO 

$129 

F021GELLER Quckcale(MSDOSl 


$ 255 

$179 

dtiaph (MSDOS requirw ootw aaiDiiics 

£ 295 

$179 

1 dUkitoreMPCDOS 


5 99 

$ 60 

1 HAYDEN iBMPwWnlef 

NEW 

$ 200 

$135 

HOWAftDSOFT RealEslaleAnafyiwH 


$ 250 

$109 

WFOflllATlON UNUWTED EasyWrAd U (Word ProtSssori 

S 350 

$259 

EaeySpaMr ll(08K WoTOsI 


$ 225 

$1*9 

Easyfiier laDSMS) 


£ 400 

£299 

INNOVATIVE SOFTWARE T1M 81 (a DBMS 1 


S 4i5 

$329 

* INSOfT [MBDesignrapoimIViegsytoustDaMSt 

NEW^ 

£ 22$ 

$169 

Date Base Made Easyf Book! 

NEW 

6 17 

$ 12 

* LOTUS 1-2 J 

NEW 

5 495 

$329 

MICRGCflAn VCTdict 1 Legal) of&iiKeeper wchlCPMeei 


S 990 

£469 

WiCftOPftO WordSiM' ptui tree WomStjv Tranna Manual 

£ 495 

£239 

Mail Merge ‘ {Canon? Pa*. 3 Pak and tiihers'i 


%m 

$129 

Sf»4Ster’ 


$ 250 

$120 

+ WwdSiaf Provisional 4 Pah.Sjibavf - StertwK* 

$ 895 

$429 

Sterifide* ■ 

MEW 

S 196 

$109 

intoStar' 


$ 495 

$359 

ReponSiw * 


$ 350 

$108 

* MICROSOFT Miinip:ar MSDOS 


S 275 

£189 

MunitWilWPrd MSDQS 

NEW 

S 375 

£375 

Myitiioo. Wort wfflh Mouse MSDOS 

NEW 

S 475 

£3S0 

Murtirot' FintnaaSsiitenffirfl MSDOS 

NEWi 

s too 

£ 75 

NLiltotn Budgol MSDOS 

NEWi 

S (50 

£115 

mAAsilh n^Simp 

NEW 

S 300 

SZ25 

BusmsssaASlCCcunpkBr MSDOS 

NEW 

£ 800 

$456 

PajcaJCompnei MSDOS 

NEW 

S 350 

$266 

CCcimpiinr MSDOS 

NEIW' 

S $00 

£375 

BASIC Conpitei MSDOS 

NEW 

S 39$ 

$395 

FprtmnCfjrnpi'W MSDOS 

NEW 

S 3S0 

$269 

COaOl CompjiBr MSDOS 

NEWI 

S TpO 

$559 

BASIC Inienraffi MSDOS 

l®W 

S 360 

$2S9 

MULftSOrr SiTPichCiiit iroahK aUcse LokaeUM Vffltslci NEW' 

S 99 

$ 59 

NORTH AMERICAN BUS SYSTEM The Answer 


$ 250 

1169 

OSBORNE C-OI*)! 1 Book 4 Disk Busmees Satisiics. 8 MatJi PnMfflmsii 


Some Comrxyi Basic Programii TOprograms) 


6 100 

$ 69 

Pj acihiS Bflsi: Prpgrams lAOrowt pro^pwriM 


6 100 

£ 69 

PBLCOflPtDftATlON PeriorHitirveitor 


S 14$ 

$ 08 

PEACHTREE SOFTWARE Pear#i Pak4(GLAftS APJ 


$ 595 

$365 

Peach Te*t5«30 

NEW 

S 395 

$230 

PERFECT software PerfedWiAr^ 


S 38St 

3148 

PertedSpRiie*' ’ or FtertedCsc ’. 
PtedKt Filer ‘ 

MCh 

6 295 

£ 99 


S 58$ 

£188 

SOFTWARE PUBUSHtNG PFS File 

NEW 

S 140 

$ 06 

PFS Neptrtl 

NEW 

S 12$ 

$ 8S 

SOfiCiM ISA SuperCarii 


£ 295 

£199 

SupwWiTlpi 


S 395 

$268 

SYNAPSB FiieUanaoei 


S rso 

1 99 

SYNERGISTIC DaisFi-roorlPf 


£ 250 

1168 

T MAKER ^M«pr[|| 


S 275 

$169 

ViSJCOfiP V^iCaic' 2561', 


S 250 

im 

'.■.v-LipiiirVi^iScheduie each 


5 260 

$199 

V*Fi.« Of DeSktopPan I. each 


S 300 

$239 

UTILITY 

1 * central PC«T CopyliPC BsekynandlfliWy 

NEIW' 

S 40 

£ 35 

• COHX J i-.i'ii* ■ RAM Dish #mu3Rorand pfiteefiprMtoffiroflrBro Wwiis 


ir 3ny PC DT; 5 iPf iitki nr RAM Cmd Mpnu DrJttW. 

NEW 

S IDO 

S S9 

HAYES of^artc^'l 


S tl9 

$ 89 

MICRDCOM MHirolemna 


S lOTl 

$ 65 

NAGY SYSTEMS. Lrfv PC flackup and UN*e^ 


S 35 

$ 35 

NORELLDATA iafimirp Bar.HUD 


S 50 

$ 38 

NOflTOH ^uriiirij" 14 powerful pmflraros 54iSkfi 


6 BO 

£ £5 

HOME & EDUCATIONAL 

EPYK AulQrnaUdSiroutKhoni 'empe'ol A^ih* 


5 40 

£ 20 

Oiiejmn.^ 

NEW 

$ too 

$ 75 

* AMMfjNK EieculiveSuiN! 


S 40 

$ 27 

BLUE CHIP Mitvtea.n? 


S 60 

$ 38 

BPI systems Parana. Accounting 


S 185 

$139 

* BRODFRBUND ApfnePaw 


6 30 

$ 22 

CONTINENTAL IheKirneArjcnawnteritPvi 


$ 160 

$113 

DATaMOST F-gFi-rrifStiKPSwiie each 


S 30 

$ 22 

DAVIDSON TneSb^iridReitfiirll 


$ 76 

$ 55 

WFOCOM Llp&ctine 


s so 

$ 39 

Zm 1 Of Zfitf* l| pr 2crk IH 


S 40 

$ 28 

* IN5CFT WT'f'"'iico'C)unr''r'T'Mrtin* nach 

NEW 

S % 

$ 29 

HiGROSOrr F'BfflSimu-aroribySuti-LffljH:: 

NEW 

S 50 

$ 35 

PBL CORP. Pei^^Ayte- invr^iCH 


s 115 

$ 99 

SPINHAKE H SnooperTflfwp^ * t Of # 9 MCn 


; 45 

$ 35 

1 !^vyM,wJiiriewFaot?Mi*eTewftivnHW8fUiSes pa 

1 STRATEGIC heWa-c Fai Vr 

S 35 

S 40 

$ 25 
$ 30 


1= a i)«tenarWf^ IHMCotporatwn 

IBM-PC 

Syslem Includes 
Two 320K Disk Dnves by CDC 

W Dai, warranty By US. 

CajI For Details And 
ConfiguraEiOns 


IBM 


k 




■ Ctti*aPla.6««isynci)»aadi^^ 
Naowe Cwitoo PHa, ?56K. Sf C 


S 305 
S 605 


PI iDTlc'*^^®*5tBl'teiOs^»rwPC 

LUHItoff) 

Key Tron ic Kestso. smu koytmii ijew 

fcJIP^D#^CP\CX RAM Card 

rVIIWnWoA^ I 2561! BAM CanlH'Party 

CJU* Att. _ 


WK Sya^C 
256KS^I 


tCatLABuraSffi 

tCmiAFyndnn 


MBI C*to 64K Fwe FufflSon [to TD^ 

QUADR^M .. .. .. 

* QusdWi. Apple II Erniiatoi IN STOCK NEW' 

* Quadb(»rd.nDBAM4ttpanl^to2m4tunch^ 
QUBdt»3triS4K. PittttiCb^1&25W. 4 (unCtortitoflOJ 

* Ouadboard^SSK.logriundywtxiand 
OwidSi?. ^ ptussefiaittod «tiaiiaal»io5i?K 
Guad5l2^ 25eKpkis%nalt»r|.n{»ndaUe«}SI2K 
Qi<iad5t2' 5t?t!pM« serial pcHl 

Ouwfcotwl 

Oufldrafw IttiicMiftOuaclcpiofi s«l64<iii;200 
McMaiff. n Copy. PafPar BK. * MPft h Powr Sn:s]iy 
klAc<illa2;iir. pv Copy. Par Pir, G4K #MP64 w.ftww Su^ 
Mfflkaiw.# Copy. Par-Par imaMPiSfiiir.PiciwrSugpiy 
Wicrcttar PwP* Epson aME0.wPtJiwrS<ftay 

Mantai^ Snap^jn, 6AK. Par Par Epson. 4MB4 , wPm Supply 
Ar Mujulaiers aw eiqjanalable iwioopy to5l2K) fci B4K1 


TG PRODUCTS Joymck 


DRIVES 


(§g)CONTRpL DATA OR landon 


■k DISROqiVES 0ou(»S<ded360K-3atlK Sintoanwi^ipplied 
win IBM-PC A XT rustled. hwned-iiWWrrelaMionji^^ 
60(lay#ananlytjyu\ Icai* S529 

SOrmOTO $ 529 

H^HT^ht36»!tf3KK&we5.5!mPflSflto^ 


*Ofi6JONG 

MAYNARD , Floppy DmflCdfilnjlBQai^ 


INTERNAL Hart DssA, 5«© 11995 

{FofPC-i.ewnstetel CUJSEOUl 


S 100 

s m 


yitotoActwcs 
#iP»attelPDrl 

VISTA BMRCXraffi bHartfll^ VT300 


ft 040 ftOM 


PRINTERS AND ACCESSORIES 


EPSON HKorfTEPfWiTEnS CAU CALL 

LEADINGEOOE OwHbB anana NEW‘ $ »0 t 209 

OKIDATA Mfaoknafi2A.eOcfll..l20ci3S.Pafa.,todimSptnrsed S S40 $419 
i33A. (33 col-. tJOqpi P#a . litolw & Wetor teed 
PBACBCAL PtHIPHEHALS. M«Dt]ytl(K to-UnefiXl!. ParaHsI 
»fcn)twttefRKtneB4« Serial 

WSTAB liCROWCS 9*9 IM Mali™. 120cp8.2.3K. Getwra lOT! 

9 b 9 Dot Matrix, 1 DOqit. 2JK, Gefw* iS’ 
lEW-PC ID Epson !jf Siar MtcrpnitsCatifi 
Apple tirteftace are!Cate tor Epson ut Geimi* 

Grapple? - PyOwfleMiCTq.speQlypnrtie* 

Apte GrocTi^t^wnp PTogram by Efson 
LETTER OU AUTY -OAKY WHEa PR WTEHS: 

CCMmEX.COfflrtlerCfl-l,If .JtWwpnv.Serial LirrMedSpeoal $1199 S 545 

TTX, 13 cps. 10-1?. 15 PiI£ 3 i. Para. A 5er. PtoA Frirton S 649 S 499 

SUPPLIES: Tractor Feed Pape. Rtbons Meads. Otfi^basy Wheels and 


8 " CP/M -80 SOFTWARE 


ASmON-TATE, dBase II 

MICBOCflAFT. Verdict (Legaljuif Brflwepef (Pnitessjonal). each 
WCROPRO. WprtStv* |4uslTwWofltStBr Tiaming Manual 
MaiiMeige' (CaflOT-S P*. 3 Pak ait others) 
WortSl3fPkotessior«l,4P*,33bove ^ Startaaex 

MICROSOFT ■DTtrmBOCompder 

MORE IN STOCK BASIC Connilw 

COBOL^Con^ 

muUHp'ruj^-W 

Macr^ 


MUCH MORE 
INSTOCK 

LIST OUB 
PRICE P«CE 
S 709 I 395 
$ 095 I 469 
$ 495 $ m 
S350 $129 
$095 $429 
£275 $ 199 
$ 5D0 I 325 
$335 $ r“ 
E 750 $ 545 
$ 200 $ 145 
£200 $ 145 


HARDWARE «. » 

PRICE PRICE 

IICIIADV /'Utn SriTC Wto-ontyttormwiMrytariisorti^^ 
MCiVlVnT Unir Ml 5 boanj lOtf^lested ^gOdaYwarrarny 
* S4K Kit. 20aHS.9dTfS, 4164 $1^ $ ^ 

16KKK.20ONS.9idiips.4tT6[torPC'lrTU^^ $ 30 S 


MONITORS^ssoflcs 


S 279 
I 525 


«j"ieiSi4¥rVil«^ (WOChfl^ S BSD $080 

L UdZ Plus M te!RZ8ae.64K [piqwid to l92Kk pail $875 1595 

* ?56KRAMCafdw1hF#str3k 'RAM**Bmuttt^ 

i^OITVS, aridpfinlarspoa*BfHfiwaw2VMiWanwity %m 1256 

$ 00 S «6 

$ 50 I 36 

im I 199 

£350 $ 250 

$ 075 I 625 

S 396 $ 295 


AMOEK lE'Grtien. #3000 
# 1?'Amber, 4300A 

irAfflter.atOAIorlBM-PCOCT 
It Iff'Colort.CantoQsib 

k IT Gdlof II. RGB, Res lAp. IL III AIBH-PC) 

A lTCteTlll.RGB,GDinnieidM(Ap.ll.lir|^ 

□VM. Cokar n w lllte Apple II tnterfacs 
NEC.lTGiWn.ModeijeiTOlM 

ITCptar. Cdrunsliff, Utodirl JC1212M 
PRJNCFTOK.nGBliRes 
OUAOBAW OuadteenieirBGBDilor 

Od3d«tr»n ir. 968 * 612,2 pages, w.caWe, Mfd, 
SAHYOf Gwen. Mode! DMS109 

IT Green. Model DMSIISCX 
IT Colof. CUrrixwie. Model DMSO13 
ZEMTR.iTGian, Model ZVM121 


S 

EOO 

$ 

1£9 

1 

210 

1 

159 

s 

330 

$ 

100 

$ 

379 

$ 

298 

s 

529 

$ 

459 

$ 

47S 

1 

380 

£ 

199 

1 

175 

s 

349 

$ 

158 

£ 

450 

£ 

349 

S 

705 

S 

539 

1 

795 

£ 

565 

$1905 

£1505 

S 

200 

£ 

138 

s 

260 

£ 

189 

1 

470 

£ 

349 

$ 

ISO 

£ 

99 


MO D E M Sa^ssobies 


$ 62S I 395 


6 080 Call 
$295 $ 215 
$395 I 215 
$596 $ 426 
$325 I 275 
$ 5M $440 
I 606 $ 176 
£205 $23$ 
$ 276 $ 309 
$ 109 $ 139 
$ 319 I 255 
£ 465 $315 
I 179 $ 145 
£ 310 $255 


£65 $49 


$ 241 
£ 239 
$ 159 

t 956 


$ 1«$ 

$ 205 


HAYES. M<«m«ksm II (tor Hw A^jpie Ay 

t 370 

$275 

Appte Terminal nogrtfn lorM«iDTOdcin 1 

£ 100 

$ 65 

IBM^PCSmariHimllSolhrare 

$ 119 

S 00 

Stock Chwiogfaph |R^232) 

S?49 

$ 109 

SmamnodemSOO IRS-2321 

$ 209 

$ 22s 

Sm»|tfte«semi200{RS-3331 

3 0S9 

1 030 

IBM'PC Smirtmodwi 1 aiOSplus &r«rtcom II 

S 589 

1 433 

Lticromodern itJOiS-lOOtMj 

S 399 

$ 270 

IBhFPCtoMedein Cable 

£ 38 

1 28 

NCVATIQN. Apptecat II Mateni,30Q BAUD 

S 359 

$ 269' 

?l?AppteCal.l?OCtSAUO 

$ 726 

» 099 

SIGKALMAN. ModeroMKI 4RS-203) 

$ 99 

$ 78 

SSM Transcend 1 lorAfiplelDaiA Comm 

£ 08 

1 69 

ModeroCaidlor toe Apple 0 

£ 299 

$258 

Transmottern 1200111tJ'3i»'i200J 

S 096 

$ £59 

ex's 6 Meg Hard Dtek. w.'o Intadace 

$2395 

$1685 

11 Mh Hard Disk, wto IntorfBca 

$3195 

$2695 

20 Hard Dtok, Kits Interfict 

$4195 

I34S0 

I6M-PC toleitace (IBM DOG). Mairoal A Cate Kjl 

$ 300 

£ 239 

Maror buili nfor easy bsAup 

$ 790 

£ SS5 

Apple totoftooe, Manual 5 Cate KA 

1 300 

1 239 

Other MadKaa. Omn-Nei ConsteilMion. Mirror. All m 



W^ktiW HrP41CCatculfllof 

$ 196 

$ 149 

H.P4lCVCteijfalDfwlth2.2KMerntKY 

J 275 

$ 2T9 

Full Nm d Hi‘P T5C md HP41 aenuorin & loftwam 

Cal , 

DISKEHES 



CONTROL DATA CORPORATION Certtfied Top Quality Okelwllet 



CDC. 10ODacto,S'l.'4. with nng.5S.OD. 451 (AhWi. IBM.eto ^ 

$ S50 

$ 178 

lOiach, 5-14. ryiiti ring. SS, DD. 4»T (Apte. IBM. atty 

$ 56 

$ 10 

tOOoadK 5-f .4 rntoirog, DS. 00.45T. {IBM, H'P,te. | 

$ 750 

$ 296 

lOoadi. 5-N4, with ring. DS.. DD, 407 {GM, K'P, etel 

S 75 

$ 35 

0YSAN.10aKh,5-1'4 SS,SD. (Apple, te.l 

S 68 

$ 38 

HJaach, 6-1 >4 DS. 00.45T (IBM, H<P. ato.) 

$ 39 

1 49 

MAXELL. ID esdi, S-1 .-4. MO-1. SS, SO orSS, 00 

£ 05 

£ 20 

GENERIK-DISKETTES 



100eachS£,SO,3STra£A|ACT)ie, Aian.«!.] 

$ 415 

1 130 

* 1000eMhSS,SO,35TNKk(Att)te.A»».etC,l 

$4100 

1 005 

100 each DS. DO. 401121* («M, HP. ot.) 

£ 626 

$ 170 

* i000eiehOS.DD.40rrack|IBM,Kd’,flfc) 

£6200 

£1400 


S 699 S 725 
S 349 $ 259 
$ 349 $ 259 
$ 499 £ 289 
$649 $469 
S 60 £ 35 
S 95 S 50 
$ 165 £ 110 
S IS $ 9 


WJlhjad(ote,notab0(s.piodta:edliyati]pc4lwknftciianLita:torer BOdaywananfybyus 

PLOTTERS 

EHTEB COMPUTER, SwaM-P.MlhAiyftlmBrtaaiam^ $ 795 £695 

it Means a BEST buy I AD #980| 

CASH & CARRY OUTLETS: 

OfflT-SK-ctHjntEf sates unly. Open Monday throegH Satuntev 1000 PtHii 6HW. 
PORTLAND, OREGOW, llSOT'D E.W Pwlic Hwy. Twracfl Shopping Certef. 

On 9gW Detvieeri 217 and L6. Cali 245.1020 ^ 

SEATTLE, WASa, Graid CtBnina Soon, Call tor tocafion |«1^ 547.1269 


ikipnmi ATi/^Lt AkinTEDii^, AlUlid; P.0, Bo* 23068, Pwfland,Oft97223, Mclude l^ephooe ntfitber. 

UnDtHiNu INrUnMATIUN ArfU TCnMb. Witenteustallyin;tocA.kVbin«nadalislyhDncKCastiwts(Slacks. Mo^Crtars, Fortum 
Gownment Checks Personal wCmiMfiyCheiaisafcMZO days to Dtear. No C.O.D Prk^ relied a 3% rash discourt so ADO 3% to above prices to? VISA or MG For U3. Mainland, 
addTh tar shipping, msurance and hand™ (StlH) by UP$ w4h Sfi (nimrun tor SI AH. Uf^ ground is standard so aild3% mowfar UPS Bkic with $10 miiwTMn tor SUH, Add 12% total 
tor S4H Id US P&sisl,AfK>OffPOiiiih$i5iiiiniiivn lor SIAM for hawan,Ai3^antfCaiiada,UI^SKSonw3reasorily,aH others are F^socaiwrrte. or Foreign 

ortersereeiK CanadaijyS.iftKadd mdHSiiwwrwTifDf aiHe*raptioTniQr»lor5add^or£50riwinijriiferSlSH PiiK su6|sd to disnge and lypo errors, SPiall to wrify All 
goods are new. *ictodew»FW<yarto#e9uef3ri4ieed to iwrtDito to our k5wp(KKS,.ALI SALES AFEFi^ Caibetorereiturning goodstaiepairQrrepbcaf^ 
fi5ulficientS.l8Hdwqes wM be founded, OftOEftOE^ PST, Monday through fiidsy and 10 to 4 Satuiil^ GAM hereis9A.U.inNew¥ork 

OUR REFEREnCESt we hawbeen n computers and electronics snee 1958, a GcmpUef deater since 1979 and fi mall onler Since 1980. 63*5: ia Iwersiaiie Bar*, 
(503) B43H«e70 Vie belong to the Chambef ol Comnwoe {503) W^oiai Better Busness Bueaj (503) 23743648 and Deed M*fc*iing Assodakorv, orcall Dunn and Bradstreel if you 
are asufasptoer Fastrek'’ andGener*" arelradeniiaflisdConiKGoiTJQrafan VtordStoF/lkteiterge.Stalkide*, JntoStor.areli^^ 
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LOW PRICES TO PROFESSIONALS WHO KNOW WHAT THEY WANT AND KNOW HOW TO USE IT 


DISK DRIVES for 
APPLE 11+/Me 

|tC;€NTTlALfOI({T FilFr,lf|illly;^J^EDOS3.3 ,S; £0 I 

,A2,5-1 J". 1 m Dislt Dfiv? m S ?43 

CtirrlrollefCardlior ASDftvn S .W i 79 
MICRO *A40, l6<JK 407facti Drive S 449 1299 

★ATO.aOK. 70 Trs* Drive *299 

AtDA7DC<lnlnjllBrGafd S fOO * 

Rana eiiiPJ.IGSK.JOTracks S J 265 

Elite 3.326K, 10 Tracis S B49 S 4}5 

Mg Elites e^K.. 160Trades '*949 

■ g EteCcrtof&wMarijar&DiVcie i H6 S S4 


ift43KOiSt(Onv&.f 2Hii}ti 

ContTnllerC^rd. 

^EledfawsttvCoitiX 


1/10 Til Scito.5"143KOskl>iiflStei He)gl5t I [fflO S 249 

Ir #0/JH ComrotletCitrd J- 69 s tS 

DlslePdkVl^.SM&BsdiupSya. (1M9 

f^VT(!QODuaie^-.S^.FflrrMt 

vv.C(3ntrT]kET,Con^lfi{alQrApi!te * 995 


WHILE THEY LAST 

• OVERSTOCK SPECIALS 

F0HAPPtfll.1t .lie 


rM.S.Sy!W9i3er ^S^te(Ea)c-^Ccfid(jtar-(I+) 

$ 74$ 

*299 

- Alien. B2l[lKRAM0iak'Sysl9nn i' orp} 

$1006 

5616 

rCCS,Sariatteter1WsT710A 

S IKt 

£ 8$ 

rComX, tgKRAMCsidJVr Warranty, forfl i 

$ 179 

£ 39 

MiCfWft. 16K RAMCttdtcf If 4 

*T£)6 

1 69 

Stewn SYftefW.32K FIAM Cwifof iU 

$249 

$489 

PK RAM Card ter II4 

$ 425 

*299 

12IKRAMC8ldfDr|l4 

1 599 


HtteHiV«teY,WofdHahcSp 

$ 290 

1 W 

liSlHandler 

S 96 

*35 

VJdmt. VidKitemv, 60 Rilumn cahf fer Ik 

$ 345 

$229 


llBM-PC/XT SPECIALS 

$45 S«)Two«niKe. 

64K CHIP KIT 

t Eildi, aWns. HEMOHY EXPANSIQH 

90Day Wtairantybym 

$256 S2JSTi»ofm«e, 

2&6K RAM BOARD 

Cofnpatfcie. 2 Vear Wananty ttyCwnX 
WfHi Fasftiak RAWDisi Emuistorand Spooler Softsvase. 
WorkswOOSt t*a,0 

(gg)CONTRpL DATA 

$249 t239Twi5{H'nunr. 

32OK'360KO5DDDISK DRIVE 

Sarv as now instated by IBM. detsled ms^^ion 
ingitucfefi&and 60 Day Watanty by 
Factory Autfiorized DteirtsutCi 

$199 

HALF HEIGHT 

320K.'360KDSDD DISK DRIVE 

ByCDC. With Qelaisd InslatlaiiOTiwtJUdlfflis, 

60 Day Wananiy by Factory Authorized Dialiiister. 


FOR ATARI M 

FIA«JAia»niliDrfw,32IK 


I44S 


apple iiviie supply center 


■S 3?^ S 2T9 
5 39 * 



HARDWARE 

for Apple M7II+ /lle ! 


APPLE tte84K,46CaLUIM 

11,250 

APPLE Hi 12«IL6QCaLfMN 

$1,39$ 

APPii lie. STABTIR SYSTEM BY APPLE {Syit«n A) 


64K anjjaDr^temtrt 


Disk II wih controller 


Appte MoTHtof 4l 


Monior 

ILISO 


APPLE He STABITER SYSTEM 9T COtWiDr-LA PDKTE [SYSTEM B] 
I^SKandSOcotufftn 
1 Micn^So tWwith contFDtier 
FiKir. Utitih BTd OCkS 3.3 [)t$kelt]t 
S8flyo9"1^wriMi*>i«cv 
FIf Modulator i| ter cotor TV] 

Glar^ePaddies. 

Ganw irtth a3lof graphics and sound 

2!0Btanlil>;l(atto!Si If, 

WABHAHTY.' Lvnited warramy is IQO^ Parts 4 Labor for 69 days by us.. 

To sttosiuto Of cleteite dove oo Systom B. subtract ^45-aotf 
acH drive prcfl {Sy^em E)| 

To substitote or delete monitor ph Systom B, subb^ $t 30ahd add other, 
thonter pdoo [Bystent 


-IF- 


RAM EXPANSION 


WConiX. ter Ite. BQ coL^K Adder Card 
*CpmK, RAM Card. 1 Yr, iWy. [IK) IfiK 
WALS.AODRunfll-f-] 16K 

*licffM£)fl,RAMCard(tl+] m 

*Saiwrii.Svstefia.fiAMCadrl(+) 3^^ 
HAMCintntr- 64K 
RAMC»d[1t+)1ZBK 
WAxiUn HAM Disk Syitoin|+ Qre)3S0K 


UST 
PRICE 
$ 295 
I 179 
3 100 
S IOC 
S 249 
S 426 
% 599 
£1000 


oun 

PRICE 

S14S 

t m 

t S9 
t 69 
I16S 
*396 
*389 
*696 


SOFTWARE 

on disk for Apple ll/ll 4 /Ife 


BUSINESS 


LIST Olffl 
PRICE PflICE 
Ire. soitwaie Cil 
3265 


VIDEO CARDS 


W-ALS, 3nia1ermn( F Dre) 

$ 178 

$139 

ComK. 60 o»j 64K Adder (itet 

S 295 

$145 

videY, vweatonn KicqI. [+ere] 

* S45 

$229 

★ UI&aTfflTn(+ore] 

$ 37$ 

$278 

SDttVkteqSwItehdlf} 

S 35 

£ 25 

Enhancer It pi+) 

$ 149 

£ 99 

FuncbonSlrljptt) 

S 79 

$ 51 

FiiVkteiiLmi.Cai LJcto3S%cff 


Viita.Vte)0n8Q 

$ 289 

£199 


MISCELLANEOUS 


ALS, TTieCP.-M Ced V3.0I + oro) S 399 
Z-Caid(4 orsj 6 16$ 

Cdk)flL[4tfe] 3 179 

ASTAR..RFMDdUater.tDUseTV * 36 
wees. Sfiriai Interim 771OA * 160 

yiCetita[BotelAl3d<aCted0tei>7,->-orej $130 
EHt3jdi.WjldGaid(oQ{Mf. ^ ore) S 130 
Kemlngion, System Saver S 9C 

KeyTn)nte.KB200keyt)Daid(ll+) $296 
Krift.JoystidtjApl'Ili) $ 66 

faddtelApTMU} * 50 

HtB.BupRranl-rara) 6 60 

WliltcrMofl.TOOSoMrr-ore} S 346 
ZB0SoitcatilF4us(+orfl[ $646 
SoffcafdPraTiuiiiPacktH + ) $696 
SoteaniFYBriiiurrtPackKtef 5 495 
lltcrDTek. Diri^64,SunBr % 34$ 
W Orange MICfO.G5a(]^rPtestoor+1 S 176 
16K Butter Boafd terGrapplar$176 
ButteredGfappteft.lSK S 246 

2 Chip Ktt ter above ter64K $ 2S 

PayiiBr.tjjviwC3seCtep(ll+) S SO 
Praclkal Pariphonh.. 

MBPIIeB4KPv |Ep9GnkaHTul}(tte) $27$ 
MB® lle33KSe (EpsoniflfcrnalH+te] S £ig 
MiciDbutterlt-i-J6K,(+ore[ 
PafiSarispaaly) $ ^ 

MictDfaulterll4,64K,(+rjef 
PVi'Ssft^Hcity] $ 34$ 

WPCPI,Appk-Card. lAteailures 6Mhi $ 375 
(MEtectrOnlEi, Super Fan It $ 75 

wSaium Systems, AcoeieratcK II $ 6» 
SSM. At 0IL Sorial.T’am Medace $ 225 
TGPYodUote. Ciffine Paddles jL+] $ 40 
Joystick (jU) S 60 

SeleCFA-Fter1|IK[ $ 60 
Irak Bell (Ilk I S 66 

Vkla.PaiO.Fera'Seflnteftece S 229 


$299 
$ia$ 
$139 
$ 2S 

% m 

iffl 
S 8$ 
$ ^ 
$218 
S 46 
5 39 
i 3$ 
$235 
$468 
*496 
$385 
$26$ 
$111 
*118 
*165 
$ 18 
* 31 

3208 

*161 


*275 
I 51 
5449 
1161 
3 2 $ 
t 45 
S 45 
t 44 
$169 


Appte Canpiaff, tec. 50% o« tel, Oft Apple 
AppHed Son Tech,. Versafdrm $ 

Arted.MagidWiitoOwll NEWt I 160 

Ajhi£jn-Ta1e,dBasell|RsqCP.'M80) I ™ 

FinaiKiflfPlannEnRBqCP.M0O} $ 700 

Frnlav(RequiiBfiCP'MeO[ $ 295 

User's Guide by Software B*ic $ 20 

DPI Sysiwna. CaL. AH. AP. PR or INV. each $ 395 

anudwhund.BankSireerWfiher * 70 

Coflttnerdaf.QLAR.APofPRea $ 250 

Home Accountant * 75 

FCM $ too 

Dow Junes. MaM Analyzer $ .$50 

Market Manaigfir * 300 

Hayiten. PteW4ffISpeotyBOoDl bosfd) $ 950 

Hawifd Soft, Real Ejtete Analyzer tl * 1$6 

TasPreparer % 225 

Wd. UnUm., EaeywriferjPBO) $ 175 

UK, Letter Perfedw.'Majl Merge S 150 

A Micro Craft. treqwTK 2600^,144:311^ 

Prula5s»nalBilR(eepef S 996 

Verdcl, (Legal Btllmg] * 996 

HteroLjti.TaiWanagef $ 18Q 

Hlctu Pro. fall requntZBD'CP.'M Cad] 

WortJSter' r Tiaitiirg Manual SPECEAL $ -435 
MailMerge" SPEGEAL $ 250 

apeiStai'“ SPECIAL I 250 

* WordSlafP(Ute55ional.4PM(. 

3abwe^ Slat Inctex SPECIAL $$96 

* WordStar w,'A|!pJicatd&CP.’M SPECIAL £ 495 

Microsoft, MuWnPlan (CPU nr Apyto DOS] E 276 

Rrwu^.Muhj)(»t(CR'MorDOS] £ 100 

0ud9el,MuJiitDol(CP.*4cjrDOSS * 150 

SioTwthi^Jne. ScreeuWhferll £ 130 

TheOtCtJOnSty NEW! $ 100 
GcneralMan^ll NEWt $ 230 
OibameX;.P.Sgrt, (Distend Book) 

SomeCermon 0^ Pruyams (75 each) 

Stettsticsi sit Math Pro^ams £ lOO 

iPfadhcalBastcho^amsilOeach) $ 10O 

Pndilne. Requires CPM A MBa^, 40 columns. 
Sanes4QGL$AH$AP,3ll3 £ 596 

Senes40 Irrv, v Puyiut. each $ 400 

Series IText* Spilt $Mtel, 111 3 S 696 

P^ted.PEslect Writer $ iss 

Palect Speller $ 295 

PeriwtWriier'Sp^^Pak £ 695 

PeriectRler $ 595 

Ouark.WDrdJu^fllfij $ 23$ 

Seuslito. Sens. Spbler. speedy 60 Got Bid. $ 125 

-A-SjlccmValiiey. Word Handler $250 

W ListHandlsf $ 90 

Sof.i'Sy3-,£!BeciArveSect0lary $ 250 

EjcecutveBpoilof £ 76 

Seftwro Pub«thlrtg,PFS:Fde $125 

Ispecity - ora) PFS Report $ 126 

PFS: Graph £ 125 


3 $9 
*395 
$38$ 
*199 
$ 2 ® 
328$ 
S 47 
$16$ 

* 49 
$ 61 
*279 
*239 
$ 88 
*129 
$149 
£119 

* 99 

*469 

*469 

$118 

$239 

£ 12 $ 

£121 

*42$ 

$345 

$188 

* 75 
$116 
£ £9 
$ 61 
£151 


* 49 
S 48 

$365 
e75 
£395 
$148 
$ 98 
$199 
$219 
$17$ 
I 85 
$ 38 
£ 35 
$1G9 
£ 66 
$ 85 
$ U 
t S5 


THE WORLD'S LARGEST COMPUTER MAIL ORDER FIRM 


TM 


CONnOY-LA POINTE 

Formerly COmpUtOr EXChdn^ 

ALL MAIL: P.O. Box 23068, Portland, OR 97223 

SHOWROOMS AT: 11507DSW PACIFIC HWY., PORTLAND. OH. OPEN M-SAT 10-5 

SEATTLE, WAOPEN M-SAT 10-5 



UST 

OUR 


PRFCE 

PRICE 

StonttHte. DB Master 

$ 229 

$119 

DB Utility lor IF 

£ 99 

* 69 

Vidfli. A4:plawriter Itpiebootdisfc 

$ 20 

$ 1$ 

W^ICOOcpI. preb^ dtsk 

$ 50 

$ 39 

Yi»cak;30oDt.tel76Kcksk 

3 90 

$ 88 

ynteoftarndiJiilibesDisli 

5 87 

$ 2$ 

VbiiOofpiPtfHUBj Scftw Vf. 
Visicalc3.3 

S 250 

£189 

Vteicaic Enhanced (IteF 

NEW! $250 

$161 

YfcsIFIIeQrVisiEtex.aai^ 

$ 250 

$169 


UTILITY & DEVELOPMENT 


Beagle. Ulitity City $ 30 $ 22 

DOSBoss *24 $ 19 

AppteMecharK $ 30 $ 22 

Q€mfjlPMnl.Fil«.C?OS33afldUti|ify $ 20 111 

* Copy 11 plus ltd oopier) $ 40 *35 

Epson GrephicsDi^ $ 15 $ 9 

tesoft.GraFOHTH by Paul Lutes * 75 $ 59 

li«ro$oft,AL DS $125 $7$ 

BASIC Campitef £ 3$5 *299 

CobOlQO $ 750 $618 

ForbanSO £ 1$5 *149 

TASCGompila £ 175 $159 

W Ontep lDd*:srriite(b4oopierf $ tOO £ 76 

Penguin.Comp C^phcs.Bys. fCW< £ 70 $53 

Grteihic; Magician NEW £ 60 $ 41 

Ptioeii$ii,ZoG<nGraliii I 40 $ 34 

aualfty.Sogo{Triid(5 fCWl £ 40 $29 

Bteiim$ysl»ms,VC-E)ipBfto $ 100 I 49 

VC-ExpandSD £ 125 * 59 

5enetblft,B3aritiJp.|biia)pi&r|- $ 60 $49 


HOME & EDUCATION 


Broderttoud. Chopiittef $ 35 

BudgeCu. Pinball Conslr Set $ 40 

Conlmenlal, Horne AcocwiWif $ 75 

Dafwtost.AztecorZmon.eadi $ 40 

EdihWwi, (Large tertnlofyl Cal 

Hayden. Sarqqn It tChess) $ 35 

tefocam.7Drtl,II.Drltl,wSla(Cioss.B^ $ 40 

Ctoadtine $ 5o 

UgNning.Mastertype * 40 

Micro Lab. Min«2649er $ 40 

Muse. CasHeWottenstem £ 30 

Sfa7BfOtH.iiK,l>lliniall $ BO 

SoflpomiX Rated] $ 35 

Sir-Tech. Wfesdry $ 50 

■ ■ ■ ■ ■■ YiSiniul. $ 34 


Sub low. Plate: 

OTHER BRAMbS 


IDS AND PROGRAMS INSTOCK. CALL 


$ 2 $ 
£ 27 
I 49 
* 27 
Citt 
I 29 
£ 27 
$34 
$ 27 
$ 27 
I 23 
$ 40 
$ 22 
I 38 
$ 21 


^ WiarSIt* ClWfft 


TOLL FREE 

(800) 547-1289 

Order Desk Hours: 6AM to 6PM PST 


OtigoBlOaFFCE 
[1001451-5tSl 
l>(]rttan4:245HE^ 


Hot Line For fntoniution 
OnyoufOrtter 
[503] 245-103<1 


Circle 530 for IBM peripherals. Circle 531 for Apple. Circle 532 for all others. 
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X’fte^jBiilOrod Triidfsmark Of Dale EfeClronicsi Ina 


Free Storage! 




Buy Five • •• Get One Free! 


Now there’s a new cartridge manufacturer offer¬ 
ing the only complete tine of total track tested 
data cartridges for your V 4 " drive. Each cartridge 
is tested end to end...all tracks...to assure 
data integrity. As the world's leading manufac¬ 
turer of V 4 " drives. DEI" knows the importance 
of cartridge requirements with today’s higher bit 

DEI '/ii'' cartridges are available in 

300'T600btii/450' 
450' 6400 bpI/SSS' 
450MO.OOO 


densities. Our total track testing gives OEI a 
decided edge in cartridge performance. To intro¬ 
duce you to the quality of DEI’a 'A" cartridge 
line, we're offering for a limited time, six cartridges 
for the price of five. To place your order, call 
800-227-3800 extension 882. For dealer 
inquiries, call Danielle at (619) 452-7840 ext. 233 
the following bit densities: 

1600 bpi/ 

6400 bpi/ 
fci 


DATA ELECTRONICS. INC 

10150 SORRENTO VALLEY RO 
SWJ D1E60. CALIFORNIA 92121 
TELEPHONE (619) 452-7840 
TELEX 69-7118 -twx 910-335-1150 






















The Unix Writer's Workbench 

Software 

With this package, you can spot stylistic as well as grammatical 

problems in your prose 

by Lorinda L. Cherry and Nina H, Macdonald 


The Unix Writer's Workbench soft¬ 
ware, consisting of programs and 
databases, is designed to help im¬ 
prove your writing- The package in¬ 
cludes programs that identify mis¬ 
takes and stylistic problems in your 
draft text as well as interactive pro¬ 
grams to help you answer spelling 
and word-choice questions. Because 
the programs are general, you can 
use them with a variety of texts from 
letters to journal articles. You can also 
adapt the programs to meet your 
own needs- This article describes 
programs you might use in writing 
and revising a paper and how you 
can tailor the Writer's Workbench 
software to your own writing. 

Writing Help 

Let's set the scene. You have just 
finished a huge program and can no 
longer avoid writing it up. You have 
a Unix operating system and are 
either composing your first draft at 
the terminal or writing it off line, 
planning to type it in later. You're 
using the standard Unix mm (memo¬ 
randum) or ms (manuscript) macros 
for formatting. In one sentence, you 
use the word "seperate —or should it 
be "separate"? The spelltell program 
can help you find out with its data¬ 
base of commonly misspelled words. 
If you can spell part of the word, the 


program will return all the words on 
its list that match your entry. You type 
"sep.rate" or '""sep" or "rate$" and 
get the correct spelling, "separate." 
(The period stands for any character, 
the caret for the beginning of the 
word, and the dollar sign for the end 
of the word.) Next you want to de¬ 
scribe the "affect'—or should it be "ef¬ 
fect"?—of your program on its input 
data. The worduse program and its 
database, with explanations of about 
700 commonly confused or misused 
words, can set you straight . 

Proofreading Help 

You've finished the first draft, it's 
stored in a file, and you now face the 
dreaded task of proofreading and re¬ 
vising it- It's time to put the main 
Writer^s Workbench program, wwb, to 
work- The mb program has two sec¬ 
tions, proofr and prose, which may 
each be run separately; in fact, the 
Writer's Workbench system has a 
hierarchical structure, as shown in 
listing 1, and most of its smaller pro¬ 
grams can be run independently. If 
you're a poor typist or speller, how¬ 
ever, you should probably run Spell 
on your paper before invoking wwb; 
the stylistic analysis part of wwb relies 
on the words in the text being spelled 
correctly. 

Proofr first checks spelling and gives 


you a list of misspelled words (see 
listing 2). Next, it runs the punctua¬ 
tion checker, punct. The errors it finds 
include unbalanced quotation marks 
or parentheses, violations of the stan¬ 
dard rules governing the order of 
punctuation marks, and sentences 
that do not begin with a capital let¬ 
ter. If you do not understand why the 
checker is complaining about your 
punctuation, type punctrules and get a 
display of the rules the punct program 
enforces. 

Proofr then checks the text for "dou¬ 
ble" words; that is, a word occurring 
twice in a row. This common mistake 
is easier for the computer than a 
human proofreader to find. Proofr 
next gives the diction output, which 
displays sentences containing wordy 
or frequently misused phrases and 
recommends substitutions- Diction has 
a database of about 450 awkward or 
wordy phrases; each sentence in the 
text containing one of these phrases 
is printed with the unacceptable 
phrase set off in special marks (*[ and 
]*). And sometimes, for the sake of ef¬ 
ficiency, only part of the unacceptable 
phrase is bracketed. However, you 
should not assume the program is 
always right. Proofr also looks for split 
infinitives. If you don't recognize split 
infinitives or don't know why you 
shouldn't use them, call splitrules to 
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get information. 

Help with Prose 

Perhaps the most important section 
of wwb output is prose, which analyzes 
your writing style by using a program 
that finds parts of speech. Prose 
gathers statistics, compares them 
with a standard you choose, and ex¬ 
plains in English how the text might 
be improved. If your text compares 
favorably to the standards, prose will 
tell you SO- If your text differs greatly 
from the standards, prose will suggest 
ways to improve it (see listing 3), The 


program uses measures that writing 
experts agree lead to well-written 
text—varying sentence length and 
sentence type and avoiding the 
passive voice, for example. 

With wwb output in hand, youll 
probably want to start by making the 
changes suggested by proofr* These 
changes are fairly straightforward, 
but you will have to consider careful¬ 
ly the changes recommended in the 
section on word choice. It may be 
even harder for you to figure out how 
to follow the recommendations of 
prose. You can then run another pro¬ 


gram, Style, to find all sentences with 
certain characteristics. For example, 
you can ask Style to print all sentences 
with passive verbs, nominalizations, 
expletives, or all sentences longer 
than 50 words, (See listing 3 for 
definitions,) This output should give 
you an idea of where to start. If you 
have too many passive verbs, try the 
finctbe program, which provides a for¬ 
matted draft of your text highlighting 
all forms of the verb "to be" Go 
through this draft and try to rewrite 
the highlighted verbs to lower your 
count. If there are many long words 
in your article, use syl to find them; 
give an integer to syl—5, for 
example—and it prints all the words 
in your article with five or more 
syllables. 

Finishing Touches 

The Writer's Workbench system 
contains several programs that let you 
look at text in different ways. The org 
program, for instance, prints all 
headings and the first and last 
sentences of each paragraph. If your 
text is well organized, the output of 
org should be reasonably coherent 
and can be used as a basis for a sum¬ 
mary of the paper. If the output isn't 
coherent, you may have a serious 
problem. No program can teU you 
how to reorganize your paper; you'll 
have to decide how to present it to 
your readers, Org may help you see 
that you have problems, but it doesn't 
correct them. 

Suppose you also wrote a short 
document to tell a user how to imple¬ 
ment your program. Did you assume 
that your user was male or female? 
Many people resent such assump¬ 
tions. A quick run of your documen¬ 
tation through the sexiSt program will 
ensure you won't make such a 
mistake. Sexist is simply a variant of 
the diction program with a different 
dictionary of phrases and substitu- 
tions. 

If you need keywords for your 
paper, the topic program helps by 
printing the 20 most frequently used 
noun and adjective-noun pairs in the 
text. Topic's output also gives you an 
idea of the subjects you've empha¬ 
sized. A program called aero search¬ 
es the text for acronyms, letting you 


Listing 1: A summary of the Unix Writer's Workbench system hkmrchy. 

COMMAND-FUNCTION TABLE 


Commands 

abst fite..,,..evaluates text abstractness 

aero file..,...,.,...finds acronyms 

findbe file,,....identifies difficult syntax 

match stylefilel 2 N...... collates statistics from different texts 

org file.,,.___...shows text structure 

part.s file.-.....assigns grammatical parts of speech 

sexist file..finds sexist phrases and suggests changes 

spelltell pattern..........prints commonly misspelled words containing pattern 

style file.-....summarizes stylistic features 

syl -n file.....prints words of n syllables or longer 
topic file.................provides due to topic, keywords 

parts file....assigns grammatical parts of speech 

wwb file..runs proofreading and stylistic analysis 

proofr file........gives proofreading cominents 

....finds split infmUives 

diction file..finds awkward phrases and suggests changes 

double file.....-,,..detects repeated typings of words 

punct file..,.._..checks punctuation 

spellwwb file........checks spelling, using spelldict 

prose file..............gives extended editorial comments 

style file..summarizes stylistic features 

parts file........assigns grammatical parts of speech 


Explanations 

prosestand......prints standards used by prose to evaluate documents 

punctrules.,...,..,.,,.....explains punctuation rules 

splitrules..explains split infinitives 

worduse word.......... . ..explains frequently misused or confused words 

wwbhelp word.gives information about commands aud functions 

wwbinfo..prints a copy of this table 

Environmental Tailoring 

dictadd.,.,.,.,,,,,,.,,.,,,adds phrases to ddict, spelldict, sexdict dictionary 

speUadd.adds words to spelldict dictionary 

rnkstand,,.,..,.......,.....builds standards for prose from user documents 

User Specified Dictionaries 

ddict......................personal list of awkward phrases 

sexd ict..... person a I list of se xist terms 

spelldict....personal list of correct spellings 


Note. Indented commands are automatically run by the less 
indented commands that immediately precede them. 
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MVPFORTH 

Stable - Transportable - Public Domain - Toots 
^ You need two primary features in a software development package a 
stable operating system and the abilliy to move programs easily and 
quickty to a variety of computers. MVP-FORTH gives you both these 
features and many e.xtTas. This public domain prciduci includes an editor, 
FORTH assembler, tools, utilities and the vocabulary for the best selling 
book '’Starting FORTH". The Programmer's Kit provides a complete 
FORTH for a number of computers Other MVP-FORTH products will 
simptify the development of your applications. 

MVP Books “ A Series 

□ Valurrve 1, Afi about FORTH by Haydon. MVP-FORTH 

glossary with cross references to tig-FORTH, ’Starting FORTH 
and FOnTH-79 Standard. Ed. S25 

□ Volume 2, MVP-FOBTH Assembly Source Code. Includes 

CP/M'-*' . IBM-PO'" , and APPLE^* listing for kernel $20 

MVP-FOflTH Software - A Transportable FORTH 
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MVP-FORTH Programmer's Kit including disk, documen¬ 
tation, Volumes 1 & 2 of MVP-FORTH Series {A/i About 
FORTH. 2^^'^ Ed. & Assembly Source Code), and Starting 
FORTH. Specify □ CP/M, □ CP/M 66. O CP/M + , □ APPLE, 

□ IBM PC. □ MS-DOS, □ Osborne, O Kay pro, □ H89/Ze9, 

□ Z100. O TFPC, D MrcroOeciSions. 1.1 Northstar. 

□ Compupfo, P Cromemco $150 


□ MVP-FORTH Cross Compiler for CP/M Programmer's Kit, 

Can also generate headerless code for ROM or target 
CPU$300 


□ MVPTORTH Meta Compiler for CP/M Programmer's kit. Us© 

for applicatons on CP/M based computer. Includes public 
domain source $150 

n MVPTORTH Fast Floating Point for APPLE Programmer's 
Kit. Includes 9511 math chip on board with disk and 
documentation. $400 

□ MVP-FORTH Programming Aids for CP/M, IBM or APPLE 

programmer's Kit. Extremely useful tool for decompiling, 
calffinding, and transialing. $150 

□ MVP-FORTH by ECS Software for IBM-PC or ATARI'*' 

400/800. Sfandaione with screen editor. Licenae required. 
Upgradeable $100 

□ MVP-FORTH by ECS Software for IBM-PC or ATARI 400/600. 

Enhanced with cofor animation, multitasking sound, utilities, 
and unfimited run time license. $175 

□ MVP-FORTH Professional Application Development System 
(PADS) for CP/M, IBM-PC, or APPLE, A three level integrated 
system with complete documentation. Complete system $400 

□ MVP-FORTH PADS Enhanced virtual system $150 

□ MVP-FORTH PADS Programming Aids $150 

rj MVP-FORTH PADS Metacompiler $150 

* * * MVP-FORTH operates under a variety of CPU's, cornpufers, and 
operating systems CP/M® disks can be supplied 8". SS/SO, 3740 
format or for Osborne® Morihsfar® Micro Decisions® Kaypro® or 
H89/ZS9® Specify your computer and operating system 


FORTH D*SKS 

FORTH with editor, assembler, and manual. 


$100 

□ 

190 

□ 

$60 

□ 

$100 

D 

$90 

n 

^$150 


n APPLE by MM 

□ APPLE by Kuntze 

□ ATARI' vaiFORTH 

□ CP/M^' by MM 

□ HP-eS by Lange 

□ HP'75 by Cassady 
Enhanced FORTH with: F-Floating Point. G-Graphics, T-Tutoriai, 
S-Stand Alone. M-Math Chip Support, MT-Multi-Tasking, X-Other 
Extras, 79-FORTH-79. 

□ APPLE by MM, 

F, G, & 79 $140 

□ ATARI by PNS, F,G. & X. $90 

□ CP/M by MM. F & 79 $140 

□ Apple, GraFORTH by I $75 

□ Multi-Tasking FORTH by SL, 

CP/M, X S 79 $395 

□ TRS-flO/l Of Ilf by MMS 

F, X, & 79 $130 

1 Timex by FD, lape G,X, & 

79 $45 

□ TUTORIAL by LH, includes 

Starting FORTH $95 


PC ’ by LM $100 

$90 □ nova by CCI 6" DS/DD$150 
by LM $50 

lies by LM $100 

S90 □ VIC FORTH byHES. VIC20 
cartridge $60 


□ Extansiorts for LM Specify 
IBM, Z80, or 8086 
Software Roating 


PCint 

$100 

□ 8087 Support 


(IBM^PC or BOSS) 

$100 

n 9511 Support 


(ZaO Of 8066) 

$100 

□ Color Graphics 


(IBM-PC) 

$100 

Data Base 


Management 

$200 


Requires LM FORTH disk 
Victor 9000 by DE, G,X 

$150 




□ fig-FORTH Programming Aids tor decompiling, callfinding, 
and translating, CP/M, IBM-PC, Z80, or Apple $150 

CROSS COMPILERS Allow extending, modifying and compiling for 
speed and memory savings, can also produce ROMable code. 
■Requires FORTH disk. 


$150 

$50 

$125 

$100 


□ CP/M 

$300 

M IBM- 

$300 

O 8086* 

$300 

1 1 ZSO* 

$300 

□ Nofthstar 

$300 

□ Apple ll/ll-F 

$300 


□ FORTH Computer - Jupiter Ace 

a 1 6K RAM Pack 

□ 48K RAM Pack ^ 

□ Per/Sec Inferface 

Kay to vendors: 

CCI Capstona Computing Inc. 

DE Dai-E Systams 
FD Forth Dimension 
I In soft 

LH Laxon and Harns 


LM Laboratory Microsyslams 
MM MfcroMolion 

MMS Milter Microcomputer Services 
NS Nautilus Systems 
PNS Pink Noise Studio 
SL Shaw Lahs 


Proc. $25 

□ 1982 Rochester FORTH 
j 25 Proc. $25 
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□ FORTH Encyclopedia 
Pocket Guide 


$7 


FORTH MANUALS, GUIDES & DOCUMENTS 

□ ALL ABOUT FORTH by D 1980 FORML Proc. $25 

Haydon See above. $25 □ igsi FORML Proc 2 V 0 I $40 

□ FORTH Encyclopedia by □ i9a2 FORML Proc. $25 

Derick & Baker p Rochester FORTH 

Programmer s manual to fig- 
FORTH with FORTH-79 
references. Flow charted, 2^'^ 

Ed ^ 

^ □ Understanding FORTH by Rochester FORTH 

Reymann $3 

^ □ FORTH Fundamentals, VoL * FORTH Primer $25 

I by McCabe $16 □ Threaded Interpretive 

^ □ FORTH Fundamentals, Vol. Languages $23 

II by McCabe $13 □ METAFORTH by 

□ Beginning FORTH by Cassady $30 

Chirlian $17 □ Systems Guide to flg- 

FOHTH $25 

□ invitation to FORTH $20 

□ And So FORTH by Huang. A □ PDP-11 User Man, $20 

college level text $25 ^ O FORTH-83 Standard $15 

□ FORTH Programming by U FORTH-79 Standard $15 
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□ FORTH on the ATARI by E. Conversion $10 

Floegel $8 q noVA fig-FORTH by CCI 

□ Starting FORTH by Brcxlte. Source Listing Si 5 

Best Iristructional manual q NOVA by CCI User’s Manual 

available, (soft cover) $1S Includes editor assembler, 

[hard cover) *22 a^d utilities $25 

□ Installation Manual for fig-FORTH $15 

Source Listings of fig-FORTH, for specific CPU's and computers. The 
Installation Manual is required for implementation. Each $15 

D 1802 O 6502 O 6800 □ AlphaM^cro 

O 0080 □ 6066/66 □ 9909 □ APPLE 11 

a PACE □ 6009 □ NOVA □ PDP-11/LSI-11 

□ 68000 P Eclipse □ VAX □ 280 

Ordering InforniatiDn: Check. Money Ordei (payable to MOUNTAIN VIE'W PRESS, 
INC), VISA, MasterCard COD'S $5 extra, No twiling or unpaid PC’s Calilorma 
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m US funds cm US bank, include tor handling and shipping by Air- S5 for each item 
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some pfoduds 

DEALER & AUTHQH INOUIRlES INVITED 


MOUNTAIN VIEW PRESS, INC. 

PO BOX 4656 MOUNTAIN VIEW, CA 94040 (415) 961-4103 


GIrde 317 on inquiry card. 


BYTE October 13B3 243 









quickly check if you've defined them 
upon introduction. 

Tailoring the System 

Next, let's say you're finished with 
your paper and have submitted it for 
publication. The last time you ran 
proofr, however, it complained about 
the spelling of your last name and 
about that cute acronym you used to 
name your program. You can use dic- 
tadd to create your own supple¬ 


mentary file that will be searched 
automatically next time you use the 
Writer's Workbench system. Some of 
the phrases proofr complains about 
are appropriate in context. Use dictadd 
and make a private file of phrases; in 
the future, proofr will ignore some of 
its own phrases and use yours in¬ 
stead. Using this supplementary file 
concept, you can adapt the output of 
the Writer's Workbench system to 
your own needs. 


Suppose you decide the audience 
you usually address is much less so¬ 
phisticated technically than readers 
of technical instructional manuals, 
and therefore you'd like different 
standards for prose. Or perhaps you 
have a favorite author whose style 
you would like to emulate. To adapt 
the software for such styles, you first 
have to gather text samples that 
reflect your standards. Because the 
Writer's Workbench system calculates 
statistics, you must have a reasonable 
number of samples on line—at least 
20 samples of more than 2000 words 
each. Once you have the text in files, 
the mksland (for "make standard") 
program will calculate all the statistics 
necessary for prose. Subsequently, 
when you run the program, you can 
have your text compared to your own 
standards rather than those of the 
system. 

How It's All Done 

The proofreading programs look at 
all the words in the text. The stylistic 
programs, on the other hand, sepa¬ 
rate the words in sentences from the 
words in headings and figures and 
tables. Those words should not be in¬ 
cluded in any counts of words in 
sentences, nor should they be in¬ 
cluded as part of any sentence. 
Writer's Workbench programs use 
embedded formatting commands to 
discard nonsentence text. Users of 
the Unix formatting macro packages 
label their nonsentence text with 
macros for headings, tables, centered 
lines, and other displays that are not 
part of the regular text. Thus, the 
stylistic programs can figure out 
which characters to include in their 
analyses. Word-processing systems in 
which a typist types as though on a 
typewriter do not allow this analysis, 
and the Writer's Workbench stylistic 
programs would be difficult to imple¬ 
ment with such systems. 

Conclusion 

The programs we've described are 
not designed to do everything for a 
writer; rather, they remove some of 
the tedious burden of proofreading 
and provide guidelines about style. 
In this way, they free writei^ to ex¬ 
amine their organization and content. 


Listing 2: The proofr pmgram's output pr a first draft of this article. 

SPELLlt^G ******************************* 

Possible spellifig errors in bytc_draft are: 

met a sep tate SPELLTELL 

misspeled seperate WQRDCHOICE 

sep 

If any of these words are spelled correctly, later type 
spelladd word I word 2 ... wordn 
to have them added to your speUdict file. 


*j),**^*m*m****m*m^*****rfm***** PUNCTUATION ***************************** 

The punctuation in byte_draft is first described, 

0 double quotes and 18 single quotes 
2 apostrophes 

0 left parentheses and 1 right ones 

Because of the unbalanced parentheses, the following check for mistakes 
may make errors. 

The program next prints any sentence that it thinks is 
incorrectly punctuated and follows it by its correction. 

line 3 

OLD: you have just ftnishcd a super program and 
NEW: You have just finished a super program and 

For more information about punctuation rules, type; 
punctru les 

double words **************************** 

For file byte_draft: 

the the appears beginning line 10 byte_draft 

WORD CHOICE ******'tf********1t**** ^•♦li'*^*** 

Sentences with possibly wordy or misused phrases are listed next, 
followed by suggested revisions. 


For file byte_draft 
beginning line 15 byte_draft 

You ’•'I utiliz^e the SPELLTELL program, an interactive program 
with a data base of the most commonly misspelled words, to find 

Listing 2 continued on page 246 
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TheWireTree 

A FOuf Quftrt ffflgTKJ PvMii Squiict 


BEFORE 

YOU DAMAGE YOUR COMPUTER, 
PLUG IT IN RIGHT. 


INTRODUCING THE WIRE TREE 
AC SURGE PROTECTOR, 
FROM NETWORKS 

Power surges and voltage 
spikes. Their causes can be as 
simple as someone opening 
your refrigerator, or running a 
power tool, or switching on a 
fluorescent light. 

But their results can be 
devastating. They can wipe 
out your computer's memory. 
Even damage its sensitive cir¬ 
cuits. 

Thafs why smart computer 
users protect their I—- 

personal computers ^ 

by plugging them 1/!^' 

into The Wire Tree from ^ 

Networx. _ 


■ The Wire Tree has four out- 
I lets and provides power surge 
^ protection that conforms to 

■ IEEE guideiines. 

9 it comes with a bracket to 

■ mount underneath your desk 
I or tabie and has a unique 

I cabie support feature which 
I organizes your system's power 
I cords into a neat bundie and 
I moves them out of your way 
f And it iets you controi system 
power from a singie iiiumt- 
nated on/off switch. 

You've invested a lot of time and 

- money in your computer 

system. Protect that in- 

--vestment with The Wire 

Tree. Ask for one at your 
_ locai computer store. 


Constant 
power out¬ 
put 


Voltago 
surge en¬ 
ters The 
Wtr© Tree, 


R.F. inter- Filtered 
ferenc© power out 
enters The put 
Wire Tree. 


Networx, Brooklyn, N.Y. 11237 {2121821-7556 
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listing 2 continued: 
beginning line 27 byte_draft 

*[ Through the use of]* WORDCHOICE you discover the difference, 
beginning line 27 byte_draft 

WORDCHOICE is also an interactive program and has a 
*[ very]* large data base of the commonly confused or misused 
words. 

file byte„draft' number of lines 29 number of phrases found 3 
Please wait for the substitution phrases 


- - Table of Substitutions-—— 

PHRASE SUBSTITUTION 

through the use of: use "by, with" for " through the use of' 
utiliz: use "use" for " utilize" 
very: use "OMIT" for ” very" 

very: use "doubtless, no doubt" for " there is very little doubt that" 

very: use "in a sense or OMIT WHOLE PHRASE" for ” in a very real sense" 

very: use "unimportant" for " of very minor impt>rtance" 


* Not all the revisions will be appropriate for your document. 

* When there is more than one suggestion for just one bracketed 
word, you will have to choose the case that fits your use. 

* Capitalized words are instructions, nol suggestions. 

* To find out more about each phrase, type "worduse phrase," 

NOTE: If you want this program to lotik for additional phrases 
or to stop looking for some, for instance to stop 
flagging "impact," type the command dictadd. 

May 19 17:08 1983 PROOFR OUTPUT FOR byte,draft Page 3 

it:*ik«4«4wt*’tt**«’«*’i‘*«***«4*** SPLIT INFINITIVES *****************^****** 

For file bytc_draft: 

Possible split infinitives: 
to now describe 

For information on split infinitives type: 

splitrulcs 


Listing TTie prose program provided these comments on a poorly written technical paper. 

NOTE: Your document is being compared agains! standards 
derived from 30 technical memoranda, classified as good 
by managers in the research area of Beil Laboratories. 

READABILITY 

The Kincaid readability formula predicts that your text 
can be read by someone with 16 or more years of schooling, 
which is rather high for this type of document. Good 
technical papers average close to 13th grade level, 
even though the audience has more education than that. 

This text includes many long words. Consider running 
the syllable counting program, sy 1. to look at the words in 
this text with five or more syllables. To do this type the 

following command when this program is done. Listing 3 continued on ptage 248 


The programs were designed hier¬ 
archically; casual users can get a lot 
of information with just one com¬ 
mand, and experienced users can 
run individual programs when nec¬ 
essary. 

The Writer's Workbench software 
has been very weU received by 
writers who have used it. They report 
that they like getting information 
about their papers privately; only the 
computer knows. They prefer specific 
suggestions to comments such as 
"vague" or "poorly written" that they 
often get from human reviewers. 
Many claim their writing has im¬ 
proved simply because the system 
has prodded them to think about the 
choices they make when writing,® 
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mPERIPHERALS 

31245 La Baya Drive, Westlake Village, California 91362 
(213J 991-8200 • TWX 910-336-5431 


Don't waste another second waiting for your printer to finish 
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Listing 3 continued: 

syl —5 filename 

Jf most of the long words are technical terms that you must 
use, consider providing a glossary of terms to make this 
paper easier to read. If the words aren't technical terms» 
use shorter words wherever you can. In changing your test^ 
be sure not to use several different words for the same 
concept; such synonyms are frequently confusing to the 
reader, 

VARIATION 

You have an appropriate distribution of sentence types. 
SENTENCE STRUCTURE 

Passives 

This text contains a higher percentage of passive verbs 
(32.0%) than is common in good documents of this type (22%). 
A sentence is in the passive voice when its grammatical 
subject is the receiver of the action. 

PASSIVE: The ball was hit by the boy. 

When the doer of the action in a sentence is the subject, 
the sentence is in the active voice, 

ACTIVE: The boy hit the ball. 

The passive voice is stimetimes needed 

1. to emphasize the object of the sentence, 

2. to vary the rhythm of the text* or 

3. to avoid naming an unimportant actor. 

EXAMPLE: The appropriations were approved. 

Although passive sentences are sometimes needed, 
psychological research has shown that they are harder to 
comprehend than active sentences. Because of this you 
should transform as many of your passives to actives as 
possible. You can use the .sjLyle program to find all your 
sentences with passive verbs in them, by typing the 
following command when this program is finished. 

style — p filename 

NominaUzations 

You have appropriately limited your nominaUzations 
(nouns made from verbs, e.g., "description''). 

Expletives 

This text contains a higher percentage of expletives 
( 8.0%) than is common in good documents of this type (3%). 
Expletives are words that have no content. For instance, 

"it'' and "there" are often used as expletives in sentences 
such as "li is dark" and "There are three solutions to this 
puzzle/' In these sentences, "it" and Ihere" have no 
content; they are simply linguistic placeholders. 

Expletives are sometimes necessary* e.g., "ll is 
raining." Often* however, they add unnecessary words to a 
sentence: "There are three solutions to this puzzle" can 


easily be shortened to "This puzzle has three solutions.” 

To find all the expletives counted by this program, 
type the following command after this program is finished. 

style -e filename 

PROSE OUTPUTS 
Options 

You can request that your document be compared against 
different standards; typing -t with the prose command, e.g., 

prose -I filename 

will compare your text against traming documents. 

A — s option will provide a very short version of the 
output. 

prose -s Filename 

If you already have a style table in a file, you can 
save time by using ii as the input to rather than the 

icxtfile. To do this, precede the style table filename with 
a -f, e.g., 

prose — f styletable-filenamc 

All the options can be selected at the same time and 
listed in any order. 

prose -f styletable-fUename -s -t 

Statistics 

The table of statistics generated by the program ^lyle 
can be found in your file sty I, imp. If you want to look at 
it type: 

cat styLtmp 

You can also use the jrijjXci) program , which provides a better 
format, type: 

match StyLtmp 

If you are not interested in the file, remove it by typing: 

rm StyLtmp 

ORGANIZATION 

The program cannot check the content or 

organization of your text. One way to look at the overall 
structure of your text is to use to list all the 

headings that were specified for the jpjti formatter. To do 
this, type: 

grep '".H* filename 

You can also use the organization program* jjig, to look 
at the structure of your text, DsS will format your paper 
with all the headings and paragraph divisions intact, but 
will only print the first and last sentence of each 
paragraph in your text so you can check your flow of ideas. 

org filename 
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For people who want power. 




And something more. 


Disk 


System 


lAfM 


0 Lotus 




In effect, it’s a perfect combination of raw 
power and spectacular speed. 

But for those who want more, 1-2*3 is spe¬ 
cially designed so you can develop customized 
applications for your business needs. And the 
world’s largest electronic spreadsheet has 
enough operators, functions and commands 
to perform virtually any task you ask of it. 

In faa, the only limit is your imagination. 
1-2-3 from Lotus is power and something more. 

Call 1-800-343-5414 (In Massachusetts call 
617-492-7870) and find out more about 1-2-3 
from Lotus. 


If you are seeking power in software we 
believe we have created the program you seek. 

And our opinion is shared by a great many 
computer analysts who consider 1-2-3^'^ from 
Lotus® the most productive program in the 
marketplace. 

Like many great ideas the essence of its 
success is its simplicity. With 1-2-3, you have 
spreadsheet, information management and 
graphic functions—all in one program. 

You can switch from one function to another 
with the touch of a key, instantaneously. 
Although it seems faster. 


PLotus 

The hardest working software in the world. 


Circle 275 on inquiry card. 
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THE 

SECOND GENERATION 
96 TPI DISK 


NO OTHER 
PRODUCT LINE 
IS EXPRESSLY 
DESIGNED FOR 
PRECISION 
96 TPI 

PERFORMANCE. 

What makes one computer a better buy 
than another? 

How about a 96 tracks-per-inch drive? 
It can pack more than a megabyte on a 
single flexible disk. 

Today, over 20 microcomputer manufac¬ 
turers are marketing 96 TPI disk systems. 
And thanks to a new diskette engineered 
to standards previously unattainable, 96 
TPI performance can now be as reliable as 
48 TPI. 

The product that makes this possible is 
the Xidex Precision"" Rexible Disk* 

A TANGIBiy SUPERIOR DISK. 

We had no choice. To turn out a highly 
reliable 96TPI product line in vo/ume, Xidex 
had to build the most automated and ad¬ 
vanced disk manufacturing facility in the 
world. And we had to find ways to enhance 
current capabilities in materials, magnetic 
formulations, manufacturing and quality 
control. 

The best substrate. We start with the 
most stable polyester substrate commer¬ 
cially available. We can command the best 
because weYe the world's largest purchaser 
of polyester substrate. Using a superior 
substrate makes the disks less suscepti¬ 
ble to distortions caused by temperature 
and humidity. 

And that's just the beginning. 

Tighter hub hole specs. We reduced the 
accepted tolerances on the center hole 
diameter by 50% (from .001''to .0005") to 


decrease the risk of head to track mis¬ 
alignment 

Improved signal strength. We coat with a 
unique magnetic particle that has a signal 
level almost 20% higher than average. (This 
was accomplished without any sacrifice in 
overwrite and peak shift properties.) The 
resulting "hottet" signal means you Ye less 
likely to lose your data if head alignment is 
less than perfect 

Better finishing. We use proprietary 
binders and lubricants, and we polish the 
disk to a higher luster than you’re used to 
seeing. This significantly improves signal 
performance and assures longer life for 
the disk drive heads. 

More protective Jacket Jacket construc¬ 
tion is particularly critical to 96 TPI perform¬ 
ance. Xidex has selected a 10 mil jacket 
that is 33% thicker than the industry aver¬ 
age. The jacket not only feels more sub¬ 
stantial, it offers greater protection from 
contaminants, extended handling and ex¬ 
tremes in temperature and humidity. Its 
superior squareness and flatness allow it 
to slip more easily into the drive and im¬ 
proves double sided head compliance.The 
all-polyester liner helps the disk to rotate 
more quietly and with less torque. 

Tighter quality control. Product testing 
must also be a cut above accepted stan¬ 
dards. Xidex disks not only go through the 
most rigorous 100% test procedures, they 
are also required to pass an additional out¬ 
going quality check of IS tests. 

Xidex disks are 100% certified ... to a 
higher level than any other product. But 
many users don't realize that "100% certi¬ 
fied" simply means that the disks are cer¬ 
tified against dropouts. Disks can fail for 
other reasons, too. ifs only because Xidex 
controls aW three critical areas—coating, 
physical construction and testing—that we 
can produce a reliable 96TPt product. 


Naturally, our disks also offer a lifetime 
warranty against manufacturing defects. 

HIGH VOLUME 
PRODUCTION CAPACITY. 

Xfdex's monthly shipments of disks have 
been soaring since mid-1982. And weYe 
just barefy tapping our capabilHy. Our new 
coating facility will be able to turn out over 
150 million disks a year. 

Our product line also includes a full line 
of 48 TPI disks that are superior to any¬ 
thing on the market. Available in 514''and 8"' 
sizes, they are made to the same exacting 
standards as our 96 TPI products. 

AWORLD LEADER IN 
PRECISION COATING. 

As one of the largest manufacturers of 
computer media products,we've been per¬ 
fecting the art of precision, high speed, 
volume coating onto polyester since 1969, 
in fact, we currently coat more polyester 
media products than all manufacturers of 
flexible disks combined. 

WeYe also the first vertically integrated 
American manufacturer of flexible disks In 
over five years. 

If you"d like more information on the 
most reliable 48 and 96 TPI disks that 
money can buy, give us a call. We also have 
a technical paper on 96 TPI disks that's 
yours for the asking. 

Xidex Magnetics, RO. Box 3418, Sunny¬ 
vale, CA 94088-3418. (415) 964-4652. 
In California calf toll free (800) 672-1403. 
Outside California call (800) 538-1584. 



PRECISION^ FLEXIBLE DISKS 
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Smith-Corona 

makes a successful printer even better. 

Introducing theTP-II. 



a choice of easy-to-change daisy wheels to give 
you a wide variety of print styles and languages. 
(At $7.95 each, you can easily afford several.) 
'Hiere is a new ASCII 93-character printwheel 
with all tlie characters necessary to print out 
computer program listings, as well as 
prinlwheels in seven foreign languages. 

Self-Testing 

The Self-Test Switch lets you automati¬ 
cally print out a test pattern to check on the 
TP-II’s operating condition. You can easily set 
DIP switches for baud, parity and character bit 
length. Plus it offers carriage return line feed, 
as well as a new 256 character buffer. 


When Smith-Corona* 
introduced the TP-I'” daisy 
wheel printer, it filled an 
important need. It gave 
home users and small 
businesses the opportu¬ 
nity to have high-quality 
letter-perfect printing at 
the lowest price to that 
time. No wonder it’s been 
such a success! 

Now, Smith-Corona 
impnwes upon that suc¬ 
cess. With the TP-ir" 
printer. 

TlieTP-Ilhasallthe 
features of the TP-I. It’s 
compatible with most microcomputers. It han¬ 
dles letter and legal sized paper. There’s an 
optional tractor feed for handling fanfold paper. 


Dual Interface 


But the TP-II has some significant 
improvements, as well. It can interface with 
both serial and parallel computers. Wliich 
means you can upgrade your computer when¬ 
ever you want without having to buy a new 
printer, too. 


Letter-Quality Printing 


The TP-II has the same excellent print 
quality as the finest office typewriters. There’s 


' Please send me more information on the * 

I Smith-Corona TP-II daisy wheel printer. I 

I Name_ . 

I Address_ I 

I City-Stale_Zip_ I 

I Mail coupon to: ■ 

Smith-Corona, 65 Locust Avenue | 

I New Canaan. CT 06840 . 

I _ SmiA-COTOT^ _ B IO I 

Smith-Corona js a tmdt'mark owined by SCM CurpordLiun. 


800 Number for Information 

Add to all these features the fact that the 
TP-II is made in America by a company that 
has earned a reputation for reliability. A com¬ 
pany that backs its printers (and everything 
else it makes!) with a national factory service 
network and an 800 number you can call if you 
have a problem. 

So if you’re in the market for a high-quality, 
low-cost daisy wheel printer, consider the one 
that’s improved upon success. The Smith- 
Corona TP-II. 

Circle 413 on inquiry card. 
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Typesetting on the Unix 

System 

The formatting and typesetting system built around the troff 
program works reliably and can be learned in a day 


The Unix text and formatting 
system, based on the troff (Typesetter 
RunOFF) program^ is the mainstay of 
document preparation at Bell Labor¬ 
atories as well as many universities 
and research institutions. Offered 
free of charge with any computer that 
runs Unix, troff (pronounced tea-roff) 
is a dependable system that is easy 
to learn. Studies have shown that 
Unix composition is about 2.5 times 
as fast as typewriter composition and 
costs a third less (see reference 5), 
The current facility provides special 
languages that make tables, equa¬ 
tions, and bibliographies easy to 
specify and format. Without change, 
it can have the same text fOe line- 
printed, typewritten (perhaps with 
proportional spacing), and photo- 
typeset for publication. In newer 
releases the typesetting system also 
provides languages for drawing dia¬ 
grams within a document. 

The troff program was written in 
PDF assembly language in 1973 by 
Joseph Ossanna, The nroff program 
(New RunOFF) was devised to drive 
typewriter terminals instead of a 
typesetter and shares source code 
with troff. Updated programs were 
rewritten in the C language around 
1975 and evolved slowly but steadily 
until late 1977, when Ossanna was 
killed in an automobile accident. 
Because nobody else knew exactly 
how troff worked, its evolution came 
to a halt. 


by Bill Tuthill 

Offshoots of troff 
Other programs later grew up 
around troff: tbi for producing com¬ 
plex tables, eqn for typesetting 
mathematical equations, and refer for 
handling bibliographic references. 
These programs are preprocessors for 
troff. That is, they look for appropriate 
areas of text and transform a high- 
level specification language into low- 
level typesetting codes. These codes 
are then passed from the preproces¬ 
sors to troff using the Unix pipe 


The original troff 
allowed for only four 
fonts and 15 point 
sizes; the new one 
permits 256 fonts and 
128 point sizes. 


mechanism. The functionality the 
preprocessors provide could never 
have been built into troff itself given 
the memory constraints of the time 
when troff was first used. 

Another advantage of preproces¬ 
sors is that existing ones can be 
changed, and new ones written, 
without modification of troff itself. 
Thus, the modularity provided hy the 
Unix system allowed typesetting soft¬ 
ware to grow through accretion into 
the full, mature system it is today. 


The first versions of troff produced 
t 3 q?esetting code only for the Graph¬ 
ics Systems (later Wang) CAr/4. In 
late 1979 Brian Kernighan began re¬ 
writing troff to produce intermediate 
ASCII (American National Standard 
Code for Information Interchange) 
code, which could then, theoretical¬ 
ly, be converted to binary codes for 
any typesetter. In 1982 this software 
was released to the public. 

Educational source licenses cost 
$300 per processor, and commercial 
source licenses sell for $4000 per pro¬ 
cessor. Both are available only to Unix 
license holders. The distribution tape 
includes translating programs for the 
Mergenthaler Linotron 202, Compu- 
graphic 8400, and Autologic APS-5 
phototypesetters and the Imagen 
Canon LBP-10 laser printer. Note, 
however, that recent releases of Unix, 
including 4,1 BSD and System V, do 
not include the new device- 
independent troff. 

The original troff allowed for only 
four fonts and 15 point sizes; the new 
one permits 256 fonts and 128 point 
sizes. In addition, the former line- 
length limit of 7.54 inches has been 
lifted. The new troff also provides 
graphics primitives for drawing diag¬ 
onal lines, circles, ellipses, arcs, and 
splines. Two new preprocessors, pic 
and ideal, provide a way to include 
diagrams in typeset documents. Pic is 
simpler and thus easier to learn, but 
ideal provides more powerful con- 
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structs for shading and opaquing. 
Unfortunately, neither program is as 
easy to use as Lisa Draw because 
they require that diagrams be speci¬ 
fied linguistically rather than graph¬ 
ically. 

The coding and design of troff are 
often criticized. It is true that its old 
C source code is largely uncom¬ 
mented, but it is also well organized 
and has proven extremely robust. 
The native input syntax is terse and 
unnatural, yet it is sufficiently 
general that macros at the user level 
are natural, mnemonic, and extensi¬ 
ble. Troff is also criticized for its 
voracious appetite for computer 
resources, partictilarly when used in 
conjunction with the preprocessors. 
However, some typesetting systems 
are even worse. Let's face it; the com¬ 
puting required for text processing is 
inherently much greater than that re- 
quired for numerical processing. 
Strings take up more space in 
memory than numbers; calculating 
character widths and filling and ad¬ 
justing lines require a lot of number 
crunching. 

Other Formatting Systems 

Most formatting systems that run 
on mainframes are based on the 
runoff formatter written at MIT in the 
early 1960s. The idea behind that for¬ 
matter was to mix text and formatting 
directives in the same file, formatting 
commands appear on lines starting 
with a period, whereas text lines do 
not start with a period. With this type 
of formatter, which could be called a 
batch system, files are prepared with 
a text editor and then material is run 
off with a separate program. The troff 
program descended from runoff and 
uses the same arrangement to specify 
commands. 

Today, most word processors that 
run on microcomputers are interac¬ 
tive-files are formatted while you 
are entering text, using one unified 
program. In many ways this arrange¬ 
ment works better than a batch for¬ 
matting system, because you aren't 
surprised by unusual results when 
you run off a fOe for the first Hme, 
However, the theory that '"what you 
see is what you get" also implies that 
"what you see is all you get." Word¬ 


star, for example, does not provide 
proportional spacing on a daisy- 
wheel printer, let alone the ability to 
do phototypesetting, mathematical 
equations, and complex tables. 

The troff system has two principal 
competitors: TEX, from Stanford 
University, and Scribe from Unilogic. 
(In addition, many commercial type¬ 
setting systems are available that do 
not compete directly because of their 
high cost and because they do not 
run on general-purpose computers.) 

TEX was developed in 1978 by 
Donald Knuth at Stanford. Parts of it, 
especially its equation-formatting 
capability, were inspired by the eqn 
program on Unix. The strength of 
TEX lies in its algorithms for boxes. 


Batch formatting may 
produce unusual results 
but offers more 
powerful options. 


paragraphing, hyphenation, and 
"glue." TEX considers text objects 
(such as paragraphs and lists) to be 
boxes separated from each other by 
stretchable glue. Entire paragraphs 
are held in a data structure then out¬ 
put all at once to prevent orphans 
and widows. (An orphan is a single 
line from the beginning of a para¬ 
graph appearing at the bottom of a 
page, and a widow is a single line 
from the end of a paragraph appear¬ 
ing at the top of a page.) Hyphena¬ 
tion is avoided, if at all possible, 
simply by measuring how much 
room is left on the final line of a 
paragraph and placing extra words 
there. By contrast, troff works a line 
at a time. Therefore, widows and 
hyphenation problems occur every 
now and then, although orphans can 
easily be avoided. 

The first version of TEX was writ¬ 
ten in Sail; newer versions are in a 
nonstandard version of Pascal. The 
principal drawbacks of TEX are that 
it is difficult to learn and use and 
poorly documented. Its input lan¬ 
guage is baroque and hard to read, 
and no useful beginner's manual is 
available—the one book by Knuth 
must suffice. In addition, many sym¬ 


bols required by TEX are not available 
on standard ASCII keyboards. Tables 
are difficult to specify using TEX, no 
bibliographic tools are provided, and 
TEX has no graphics language. On 
the other hand, Knuth's Metafont 
provides a means of describing and 
creating entirely new symbols. Sup¬ 
port for various output devices, both 
laser printers and typesetters, has im¬ 
proved. TEX was chosen by the 
American Mathematical Society as its 
standard document-formatting lan¬ 
guage. The American Physical Socie¬ 
ty chose troff as its standard language. 

Arguably the easiest to use of all 
the batch formatting systems. Scribe 
was written in 1979 by Brian Reid at 
Carnegie-Mellon University and is 
now marketed by Unilogic lid. in 
Pittsburgh. Although not so much 
simpler to use that it can hold its own 
against interactive mouse-driven 
systems, the Scribe formatter does ac¬ 
commodate different types of docu¬ 
ments (such as letters, articles, 
theses, books) and high-level text 
constructs (such as paragraphs, titles, 
and headers). Document types and 
text constructs are defined in an Easi¬ 
ly modified Scribe database. This 
system's beginner-level manual is ex¬ 
cellent, as is the documentation for 
more advanced users. 

Scribe h as two prind p al d raw- 
backs, however. Its licensing cost is 
relatively high, and the current ver¬ 
sion has no facility for producing 
mathematical equations, although 
such a feature is promised for future 
versions. Tables are fairly difficult to 
specify using Scribe, and it provides 
no graphics language. 

Some users also complain that 
Scribe is verbose; when converting 
Scribe input to troff input, deletion is 
the most common operation re¬ 
quired. However, Scribe support for 
different output devices is (and 
always has been) excellent. In addi¬ 
tion to supporting typesetters that 
the new troff supports, and some that 
it doesn't. Scribe supports the Xerox 
9700 laser printer. 

Typesetting with trofi 

To use the troff system, you enter 
text and interspersed formatting com¬ 
mands (lines beginning with a 
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WATCH OUT ATARI! 
AT-D2 HAS LANDED! 


Irdh 




lAKS floppy and hard disk drive systems for 
f Apple and IBM-PC are available at rrrany 
toirputerland ard ofher fir^e stores worldwide. 


. . .WITH IT'S FLEET OF THE MOST ADVANCED 
SINGLE AND DOUBLE DENSITY DRIVE SYSTEMS 
IN THE UNIVERSE - TOTALLY COMPATIBLE WITH 
ATARI* COMPUTER MODELS 400. 800, 600)C, 
1200XL, 1400XL. AND 1450XL. 

DOCK YOUR FAVORITE PRINTER DIRECTLY TO 
OUR DRIVE'S BUILT-IN PARALLEL PRINTER 
INTERFACE- THERE'S FKD NEED TO BUY AN EX¬ 
PENSIVE ATARI 850 MODULE 

THE COMMAND CONTROL PANEL FEATURES 
READ. WRfTE AND DENSITY INDCATORS. A TRACK 
COUNTER TO LOCATE EVERY BIT OF YOUR DATA 
AND A TOUCH-SENSITIVE SWITCH TO PROTECT IT, 

WARP SPEED OF UP T018 TIMES FASTER THAN 
ANY OTHER ATARI DRIVE IS ACHIEVED Wm OUR 
ivOPTlONAl TURBO-CHARGED SOFTWARE. 

^AWESOME POWER — DESTROY A PLANET 
^OR LEARN HOW ONE IS CREATED. BALANCE 
YOUR CHECKBOOK OR WRITE A BESTSELLER. 
LEARN A NEW LANGUAGE OR CREATE ONE 

IT'S M AGNIFICENTLY SIMPLE I — JUST PLUG IT 
IN ANDLIFT-OFFI 

" Atari IS □ regtstered tradennarl< of Atari, Inc. 


TRAK GIVES YOU THE MOST STORAGE FOR 
YOUR DOLLAR! 


5INGIE CEWSItV 


DOueLE DF.G.TV 



OUR FLAGSHIP. AT-D2, WITH TWICE THE STOR¬ 
AGE CAPACITY OF THE ATARI 810 DRIVE PLUS A 
PRINTER INTERFACE AND COMMAND CON¬ 
TROL PANEL, HAS A VALUE OF OVER S1000 VET 
COSTS LESS THAN S500! 

SEE YOUR DEALER NOW FOR A TEST FLIGHT, OR 

call toll free: 1-800-323-4853 
in Illinois, coil coilect: 1-312-968-1716 
TWX 910-222-1848 



rnicr<3compul*r corporMion 1511 OgdcJi Ave tJawners Crgive 11.60515 
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FOR INTER COMPUTER 
TRANSFER YOU NEED 
“PORTAUraORnY’ 

yours with the TL€-h the three-port solid state data 
switch. Say good-bye, at last, to the inefficiencies and limitations 
of the electricabcontact switch. Thanks to the remarkable 
TLC-I: the solid state data switch with three independent 
RS232 ports. Repeat.. .three independent ports. 

Because of this unique design, the TLC-1 resolves all 
configurations of switching among any three units ... 
computers, modems and printers. This means G3 possible 
connection configurations - using any combination of DCE 
and DTE equipment^with all received and transmitted data 
independently switched. That’s “port authority"! 

And it's accomplished with very simple controls. Just three 
buttons and six status lights. You need no special software. 

Moreover, because it processes every function with solid state 
switching, the TLC-l participates in each connection while the 
power is on. So there's no switching 
noise, no junk data, no glitch of any 
kind. Just incomparable data 
transfer. And for $2^5.00, 
that’s an awful lot of power. 



Get everything done 
by Friday!™ 


Invoices. Paychecks. Mailing lists 
and form letters. Inventory. 

Reports. And just about any 
file handling that needs to 
be done around the office. 

Get them all done 
quickly, efficiently and 
accurately any day of the 
week—by Friday! ™ 

Friday! is the revolutionary new 
electronic file handling system for your 
microcomputer from Ashton-Tate, the people who 
invented dBASE II® It's just $295 (suggested retail price). 

For the name of your nearest Friday! dealer, drop us a 
line. Ashton-Tate, 10150 West Jefferson Boulev ard, Culver 

ASHTDN-WEH 


dB ASl II La a i^sleTsd UadEinark and Friday! is a Erackmark of Ashlon'Tak. 

C^A^ht^m-Tate 1953 


period) into a fOe using a text editor. 
Most people use vi (pronounced vee- 
eye and standing for visual), a screen 
editor developed at the University of 
California. Some installations prefer 
the Rand editor in one of its many in¬ 
carnations (ned, red, ined, e) or some 
version of emacs, originally from MIT 
and the inspiration for MINCE and 
Perfect Writer. All these editors are 
screen oriented. Some diehards and 
underprivileged typists still use line 
editors such as ed, which makes 
them far less productive than they 
would be using a good screen editor. 
When you are ready to run off the 
text, the file is written to disk and the 
nroff formatter is invoked: 

$ nraff *ms file 

A macro package (such as -ms) is 
almost always involved because it 
provides pagination and common 
text structures such as headers, para¬ 
graphs, footnotes, and displays. Here 
is a short list of the most frequently 
used -ms macros: 


JL 

title 

,SH 

section header 

,PP 

paragraph 

•DS 

display start 

■DE 

display end 

■FS 

footnote start 

.FE 

footnote end 


The nroff formatter provides type¬ 
writer output. If you want to typeset 
the file, this command would be used 
instead: 

$ troff -ms file 

Theoretically, it would not be 
necessary to change the file. How¬ 
ever, lineation and pagination are dif¬ 
ferent with troff because the typeset¬ 
ter packs more words per line and 
thus more words per page. 

If the text had particularly tricky 
tables, you might want to employ the 
tbi preprocessor: 

$ tbI file I nroff -ms 

or 

$ tbf file I troff -ms 
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ILASKA 

|omput:en1.er 
1 Anchorage, 907/5612125 

Lrizona 

|ab Products of Arizona 
1 Phoenix, 602/864-0311 

Arkansas 

tarkin Prinlirtg & Stationery 
I Little Hock, asr>>a75-723] 
CALIFORNJA 
leta Business Systems, Inc, 

San Dic^, 619/565-4505 
tomputcr Parts Exchange 
T Nort h ridp, 213/341 3783 
|)ata Bits, fnc. 

Orange County, 714/633-6650 
nformco 

Van Nuys, 213/994-3380 
|nLl Memory Products 
p California 

Santa Monica, 213/450-0132 
cskin Products 
San Diego, 714/489 0121 
McruIff Electronics, Jnc. 

Offices Nationwide, 
l^s Angeles, 800/338 8811 
213/72^2325 (in CA) 

. P. Patti, Inc. 

Sante Pe Springs, 213/949 0961 
Puest Media & Supplies, Inc. 

Sacramento, 916/488 3310 
[The Supply Depot 
Simi W1ey,fi05/5f!3 0505 
Ifayco 

r Los Angeles, 213/4<i6.5175 
[Todd Sales 
Covina. 2 0/331'7377 
JCOIX)RAI>0 
Lomputerware, Inc, 

Boulder, 303/443 0172 
Data Pm, Ltd. 

Denver, 303/777.B655 
tONNECTlCUT 
J^ssociated Computer 
bupplies, Inc- 

Monroe, 203/261-6504 
FLORIDA 

Data Corporation 
Tampa, 813/223-7! 94 
l^ata Pax 

Miami, 305/446 9291 
Kar Printing 
Hialeah, 305/557-4782 
National Data Products 
3'ampa, 800/237 :i875 
iPinellas Processing Supplies 
I Largo, 813/224 0466 

Igeorgta 

IComputer Traders 
Atlanta, 404/955 0360 
iMagnetic Media 
I Atlanta, 404/457 0002 

Ihawaii 

IlJnitek Computer Services 
Honolulu, 808/523-8881 

IDAHO 

IR & L Data Systems, Inc. 

Idaho Falls, 20S/529-37S5 
ILLINOIS 
lAmeric,an Computer 
I Equipment Co. 

Wheaton, 312/653-7444 
[Comark, Inc. 

Elmhurst. 312/834-5000 


Tnti Memory Products 
of Illinois 

Prospect Heights, 312/537-8000 
Pryor Corporation 
Chicago, 312/644 5650 
Thomas Computer Corporation 
Chica^, 312/944 4401 
Visible Computer Supply Corp. 

Si, Charles, 312/377-2586 
INDIANA 
Data Comm 

Erownsburg, 317/852-5112 
Kelley World Company 
Mishawaka, 219/255-4926 

IOWA 

Nebraska Iowa 
Computer Supplies 
West Des Moines, 515/225 2526 
KANSAS 

Mid-America Cotnputing, Inc. 

Unexa, 913/492-8805 
LOUISIANA 
Byrd Business Forms 
Kenner, 504/467-8400 
MARYLAND 
Federal Data Corporation 
Chevy Chase, 301/986 0800 
Graf ICO Corixtralion 
Baltimore, 301/747-1065 
MCO Computer Supplies 
Millersvrile, 30l/^T7SO0 
Spartan Industries, Inc, 

Burlonsv ills, 301/384-1300 
MASSACHUSETTS 
Continental Resources 
Bedford, 617/275 0850 
800/343-4688 
MICHIGAN 

J & a Data Processing Supplies 
Kalamazoo, 800/422-0662 
Precision Data Products 
G ra nd Rapids, 616/4 52-3457 
Transaction Storage Systems 
Southfield, &00/FLOPPYS 
800/265 4824 (Canada) 
MINNESOTA 

Allanson Business Prod nets, Inc. 
^BIoominglon,6t2/&81-1151 
Computerware Data 
Products, Inc. 

Eden Prairie, 612/941 6150 
Sexton Data Products 
Minneapcjlis, 612-941-5880 
MISSOURI 
Computime, Inc. 

St, Louis, 314/434 5995 
Specialty Computer Ribbons 
Hazelwood, 114/731 0808 
NEBRASKA 
Nebraska Iowa 
Computer Supplies 
Omaha, 402vT>5M288 
NEW JERSEY 
Data Research Associates 
Englewood, 201/569-2620 
NEW MEXICO 
l.M.S, 

AlbumJerque, 505/884-7591 
NEW YORIC 
Arrow Electronics 
Farmingdale, 515/694-6800 
Corstar Business 
Computing Co., inc. 

While Plains, 914/428 ,5550 


Daily Business Products, Inc. 

Hauppauge, 516/543-6100 
Datarex Systems, Inc. 

Buffalo. 716/6331031 
NORTH CAROLINA 
Clyde Rudd & A.ssociatcs 
Greensboro, 919/288-0222 
Kester Business Systems 
Greensboro, 919/855-1600 
OHIO 

Dak Supply Corporation 
Cleveland, 216/238-0102 
Treb Kirby (Company 
Cleveland, 2I6/6SI-6282 
Trebilco International, Inc. 

Cleveland, 216/961 3334 
OKLAHOMA 
Data Products, Inc. 

Oklahoma City, 405/943 9733 
Tinker Office Supply 
Tulsa, 918/622-8891 
OREGON 

Force 4 U. P. Supplies, Inc. 

Portland, 5^)3/620-8888 
National Micro Wholesalers 
Beaverton, 503/643-0626 
PENNSYLi^ANlA 
Computer Resources Co, 
Allentown, 215/77fr2l00 
Granville Associates, Inc. 

Carnegie, 412.''276-3588 
National Ribbon, Inc, (NRI) 
Morris vilie, 215/736^1134 
Used Computers, Inc- 
Berwyn, 215/6471881 
RHODE ISLAND 
Narragansetl 
Providence, 4Q1/751-3449 
TENNESSEE 
Advance Magnetics, Inc, 
Na3hvine,6l5/329-0641 
Forms and Supplies, Inc. 

Memphis, 901/3461249 
TEXAS 
Bull's J Data 

San Antonio, 512/656-6367 
Grammeo Computer Sales 
San Antonio, 512/690-0641 
Monarch Paper Company 
Houston, 713/686-9332 
Phi I bo Enterprises, Inc. 

Dallas, 214/,358-1200 
D. G. Renick & Company 
Houston, 713/688-3604 
Suntex Data Supplies 
Houston, 713/7^-5270 
UTAH 

Rebel Enterprises, Inc, 

Salt Lake City, 801/2613300 

VIRGINIA 

Champion Data Products, Inc. 

St. Charles, ,101/843 6980 
Federal Sales Service, Inc. 

Alexandria, 703/922-9400 
Overview Systems 
Falls Church, 703/Z4L9146 
Virginia Impressions 
Products Co., Inc. 

R ich mond, 804./282-3166 
WASHINGTON 
Western Paper Company 
Kent, 206/251-5:100 


CONTRpL 


Your business can sample the 
finest 5Vi" double-sided floppies— 
with our compliments. 

Control Data is the world s 
leading producer of disk drives and 
computer systems for American 
business. Our hardware and 
software are hard at work reduc¬ 
ing costs, cutting lead time and 
boosting productivity throughout 
industry. 

The same unbeatable quality 
that makes us a leader in comput¬ 
ing also goes into our floppy disks. 
And now you can test our high 
quality, error-free performance at 
a price you really can’t beat. Free. 

How can you try before you 
buy our flexible media? Just fill 
out the attached coupon and mail 
it to us. Your local distributor will 
deliver your free double-sided 

double-density 
floppy. 

Find out for 
yourself. Fill out 
the attached 
coupon and mail 
it to Control Data 
Corporation today! 

Offer limited to one redemption 
per business. Expires 12-31-83. 


DATA 








(la) 


.vs 111 
,TS 

allbox; 
cfE s s 5 s 
c c c c c 
1 1 n 1 1 . 

. sp 

\s+2Northern California Khitewater\s-2 
. sp 


\fIRiver 

Cl ass 

Length 

Season 

Lower Klemsth 

2-3 

25 mi . 

'summer 

Cal Salmon 

^1-5 

21 mi . 

spring 

Yuba N Fork 


9 mi . 

spring 

American N Fork 

U-5 

13 mi. 

spring 

American Middle 

3-M 

17 mi. 

summer 

American S Fork 

2-’ 

IP mi . 

summer 

Stan is]aus 

2-3 

9 mi . 

summer 

Tuolumne 

^1-5 

IP mi . 

summer 

Merced 

^-t| 

Ill mi . 

spring 

Carson E Fork 

2 

20 mi . 

spring 

Truckee 

1-3 

25 mi . 

spring 


.TE 

(lb) 


Comments\fP 

warm water and pleasant scenery 
extremely technical, many rocks 
portage 10 ft. waterfall at end 
beautiful, several portages required 
has tunnel through rock, 3 portages 
most popular Whitewater section 
inundated by New Mel ones Peservoir 
continuously difficult and fast 
no dams above, very cold water 
scenic, includes hot springs 
scenic, easy access, variety 


Northern California Whitewater 

River 

Ciass 

Length 

Season 

Comments 

Lower Klamath 

2-3 

25 mi. 

summer 

warm water and pleasant scenery 

Cal Salmon 

4-5 

21 mi. 

spring 

extremely technical, many rocks 

Yuba N Fork 

3-4 

9 mi. 

spring 

portage 10 ft waterfall at end 

American N Fork 

4-5 

13 mi. 

spring 

beautiful, several portages required 

American Middle 

3-4 

17 mi. 

summer 

has tunnel through rock, 3 portages 

American S Fork 

2-3 

18 mi. 

summer 

most popular Whitewater section 

Stanislaus 

2-3 

9 mi. 

summer 

inundated by New Melones Reservoir 

Tuolumne 

4-5 

18 mi. 

summer 

continuously difficult and fast 

Merced 

3-4 

14 mi. 

spring 

no dams above, very cold water 

Carson E Fork 

2 

20 mi. 

spring 

scenic, includes hot springs 

Truckee 

1-3 

25 mi. 

spring 

scenic, easy access, variety 


Figure 1: Through use of the Ibl preprocessor, the input in Ja resulted in the attractive table shown in lb. 


Simple lists can be done ly hand, but 
it's difficult to make them work prop¬ 
erly on both a typewriter and a type¬ 
setter. If you fail to call the tbi pro¬ 
gram, junk will appear in place of a 
good-looking table. See figure 1 for 
an example of table input and 
output. 

If the text contains mathematical 
equations, you will want to invoke 
the eqn preprocessor: 

$ neqn file | nroff -ms 

or 


$ eqn file | troff -ms 


The neqn variant is used for type¬ 
writers, while eqn is used with a 
typesetter. Both programs, developed 
by a compiler-compiler, translate a 
simple context-free grammar into ap¬ 
propriate formatting commands. See 
figure 2 for an example of equation 
input and output. 

The refer preprocessor can be used 
to deal with bibliographic material. 
The pic and ideal languages provide 
for the inclusion of graphics into a 


document. Tables of contents, as in 
figure 3, can be collected and gener¬ 
ated automatically or produced as an 
afterthought. 

Documentation Guide 

The troff system is a well- 
documented one. The original man¬ 
uals from Bell Laboratories are not 
suitable for beginners, however, 
because they are organized by pro¬ 
gram rather than in tutorial order and 
assume far too much knowledge on 
the part of the reader. Better material 
is available, though. For people with 
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GOmPl/TER UMREHOJSE 


CALL TOLL FREE 


PRINTERS 

C-ltoh 

F-10-Paraliel! Of Serial .. 

55 CPQ Serial or Parallel. 

B510 Para t!el (Pro writer) 

Computer International 

Daisywriter 2000 w/4BK. 

Comrex 

CR-l S. 

CR-l-P... 

QH-2 . 

Datasouth 

DS10O. 

Diablo 

620 no,,. 

630 RO. 

DTC 

380Z . 

IDS 

Micro prism 480 .. 

Prism SO ..*.. 

Prism BO Color.*. ^ * *.. 

Prism 132 ... — >, *_ 

Prism 132 Coior .., *... ^ . 

Juki 

eioo.. 

Epson 

All models . 

NEC 

PC-8023A. 

PC’^025 . 

3510.. . 

3550 . 

7710. 

2010.. .. . 

2015 .. 

2050 .. 

Okidata 

a2A 

83A. 

B4P. 

646.. 

02 .. .... -. 

93. 

2350P . 

2410P . 

Olivetti 

PRAXIS 4Uw/mtertace]. 

2300 INK JET. 

Qume 

1140 w/interface . 

Silver Reed 

EXPSSOP. 

EXP550S ... . 

EXP500. 

StarMloronics 

GemInMOX. 

GemJni~15X.... ^. 4 .. 

Delta .... 

Tally 

MT 160L w/Tractors.. . *. 

MT 180L W/Tractors- 

Spirit 80. 

Toshiba 

P1350 . ... 

Transtar 

120P 

120 S. 


S1049 

$1555 

$339 

Call 

$665 

$755 

$449 


$1155 

$850 

$1699 

$1080 

$480 

$1160 

$1345 

S1310 

$1500 


Call 

Call 

$385 

$669 

$1365 

51710 

$1900 

$785 

$785 

S910 


$385 

S630 

$975 

S1060 

5490 

$835 

$2020 

$2299 


$725 

$399 


$1369 

$675 

$690 

$389 


Call 

Call 

Call 


Call 

Call 

Call 


130P 
130S . 
140S 
T315 


Rana 

Elite 1 ___ 

ElFte2 .. .............. 

Elites .... 

Cantnoller (w/Drive only) . 
1000 (For Atari).. . 

TRAK 

PI-1.. 

ATD-2__ 


$1445 

5449 

5429 

5669 

5709 

51179 

5449 


5245 
$380 
5490 
4 $75 
$290 

5199 

S375 


1 - 800 - 528-1054 


SPECIAL OF THE MONTH h 


$1375 

UNBELIEVABLE SYSTEM! 

UNBELIEVABLE PRICE! 

PIED PIPER • GEMINI 10X 
TAXAN 12 " AMBER MONITOR 
5 SOFTWARE PACKAGES 

System includes: Pied Piper Portable [teatures below] • Gemini 10X 

• Taxan KG-12N • CPM • Perfect Writer • Perfect Spoiler ■ Perfect Calc 

• Perfect Filer • All necessary cabling. 



VIDEO TERMINALS 

ADDS 

A-1 Green. . $495 

VIEWP0INT60. . 5685 

Hazeitine 

Esprit i .$485 

Esprit 11..$540 

Esprit ni. $735 

Qume 

□VT 102 Green. 5535 

QVT102Amber. 5550 

QVT 1=03 Green.. .. . $840 

QVT 103 Amber.$850 

Tolevideo 

&10. 5465 

910+. $549 

925 ........ 5699 

950. $899 

970 . 5975 

Wy$e 

Wyse 100 . 5680 

WyseSOO...51020 

Visual 

Visual 50 Graen. $599 

Zenith 

2-29. ,..$635 

MONITORS 

Amddk 

Video 300 .$130 

Video 300A. $145 

Color I. .$270 

Color I Plus. $275 

Color II . 5450 

Color 111. $360 

BMC 

^12 'Green .. $85 

‘ 12" Coior.$195 

NEC 

JB1201 . $155 

JB1260 .. .. 5115 

Taxan 

12" Amber , . .► **.*. .. 5125 

USl 

12" Amber. $150 

Zenith 

12" Green Screen.595 

12" Amber Screen — $120 


DISKETTES 

Maxell 

MD-1 tOty 100}. 

Scotch 

744-0 (Qty. 100). 

Elephant 

S/SS/0(Qty 100} .. 

COMPUTERS 

Altos 

Series 5-15 D. 

5-80-10 W/M PM. 

Atari 

600XL... 

800XL . 

Corona. 

NEC 

APC HOI. .. 

A PC H 02. 

APCH03. 

Northstar 

Advantage. 

Advantage w/SMB — 
Advantage w/l5MB . . . 
Horiion !l64KQD .. 


5230 

5200 

$155 


$2100 

$3525 

$149 

5248 

Call 


$1875 

52375 

$2875 

$2160 

$3345 

$4315 

$2625 


Pied Piper 

CommLinicator 1 Pdrtabie^ Z-80, 64K Bam. Full SE^ 0 d 
keyboard, Slimline Ski Disk Drive with 1M Byte of 
storage. Monitor output. Perfect Word, Perfect Calc, 
Perfect Speller, Perfect Filer, CPM, 90-day nationwide 
warranty. .$965 

Sanyo 

Mac-550 . 

MBC-555. ... 

Televideo Systems 

802H . 

803 . ... 

Teletote . 

MODEMS 

Hayes 

Smartmodem . 

Smartmodem 1200 4.,, ...*.* * 

Smartmodem 1200B. 

Micromodem II _ 

Above w/termi na I pnog ram 

Novation 

j-cat.. . 


$749 

51059 

$4210 

Call 

Call 


$199 

$485 

$430 

$265 

$299 

$90 


[QOmPUTER 

UJRREHOUSE 


2222 E. Indian School Rd. 
Phoenix. Arizona 85016_ 

Order Line; 1-800-528-1054 
Other Information: 602-954-6109 


Order Line Hours: Mon.-Fri. 10-5 M ST Saturday 9-1 MST 

Prices reflect 3% to 5% cash discount. Product shipped in factory cartons with manufacturer's warranty. Pleas add 
^8 00 per order for shipping. Prices & availability subject to cbange without notice. Sand cashier's check or 
money order, all other checks will delay shipping two weeks. 11/63 




































































































































































Circle 133 on Inquiry card. 

t FLip-m 

ru n n i ng cut of d iskettt^? 
how many floppies do you have? 

S onfy listen to records on one side? 
only play tapes on one side? 

STOP WASTING HALF 
^ TOUR MONEY A MEMORY 

is: iXACaY. 

t Why should your single-sided diskettes be ^ 
readable and writeable only to one side? 

IHESE TIMES DEMAND TTIAT EVEIY DOLIAR 
f YOU SPEND HAVE THE POWER DF TWO 



GREAT FDR: 

1. Saving slorage space 

2. Increasing memory 

3. Making backup copies 

4. Saving money 
% Fun to do 


Now you can easily convert your single-sided 
Roppies into Hippies(disketM M^tig FUP^Ts 
^ pat pend., clumsyproof. leeryproof, conver- ^ 
Sion Kits. Works with single, doyble or quad 
density — hard or soft sector. With FLIP-IT, 
there is: 

HO NEED TO: 

L Measure. 

L Make alignment marks. 

3. Take media out of jickeL 

4. Alter your hardware. ^ 
r RjP 4 T Buy additional software. 

"FUP-IT was very easy to use... converted ... 
four boxes of diskettes in less than one half 
hoiif... Used other side... No Problems.'" 

John OBMentt, Belmont, MA 

"No errors in reading or writing data in spite 
of heavy use... will continue tc recommend 
to my friends and clients.'" 

Joseph Wiellttle. Broiilinii. MA 
WlKfl onJauyi, remember to joyr computer system 


li 


h) Sy^’^RINLioriii sr 

' compii 

Iters (ncl App^. 

1 IIM. Oiborn*. Atir), RiRj 

p ShK 

h. CenniDdait, 

1 Wetor, Kifpiti, FititkJ'Fn i mart 

nty $29.95 

bl 8" fUMT; i« r cmi 

iDiers ii 

Kl IBM, iiNf, 

Mtok Hi*. Swell. KC.D6» 

fnn 

«^y $34.95 

1 C) UbelSl ($elf-stickini, lOD ea.) 

onlylS.OO 

d) WtiteProtect/Enahlel 

tebs:(] 

[DO H.) $2.65 

e) HuthReinforcer Kit (p 

lEisitipnl 

n[ lijpt f« tiub- 

SW'disAs: $10.99 

a 

disiu $12.99 

I) Hub-Reinfiifcer Rinp; 

1 [5C N( 

Its e*. for hub¬ 

dfktnini) 

B^''dlsli£ $5.85 


s'disks; $7.20 

g) Disk Stems: (Lint free J 

Oea.} 


5(4' disks. $2.55 


S 'disks: $3.85 


t'U.V Add S3 lor siip a WIc (AK, HI. Pa. Unad» add |5.$0. 

Fomign countries add USO 10.50) - Mess. Res. tdd 5% Isk ^ 
flP Send Ctech. Money Order Id: ^ 

Ss D/Punch Co. (RR) 

j-f.l e.O. Bo> 201, Newton Hlds, Mil 021$1 

Iiln; 4M10n (Hin KOI. MFO: |(17) W4-}1» 


TOLL FREE 24 HRS ORDER LINE 
1-800-227-3800 ext 128 


-j *- 


CQp0|tit 19S3D7PBlchCtt9. 
Wi «QkiHiirttd|i iH tndtnariu 


For your FREE bookmark for your 
manuals, send u$ a stamped, self- 
W addressed enselope. W 

f FLIP-I¥.I 


(2a) 

.EQ 

gsize 12 

alpha over {2 pi) int from 1 to omega “ 

left { sum from k=1 to inf sin sup 2 X sub k (t) right } 
left [ f(t) -h g(t) right ] cdot sqrt (lambda over phi) 
-EN 


(2b) 

|zsb>^.r.(,)|(/(,)+*(,)].^ 

Figure 2: Example of input (2a) and the resulting equation (2b) ^ using the eqn preprocessor. 
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’rowriter 


1120 cps, 4 fonts {includes 
poportional), S sizes, 160 x 
144 dpi, friction & tractor teed. 

\ worthy rival of Epson. 

Prowrlter.9990.85 

prowriter2..$710.88 


Itarwriter 


I Letter-quality, 40cps, 136 
lolumns (Diablo 630 code)- The 
Prfntmaater is the 55 cps 

lersion. Serial or parallel 
Interface. 

Biarwrltar... $1010.88 

Prinlmaster.$1070.68 


EPSOM 


?X, RX & MX 




Smith Corona 

Memory Correct III Messenger 
$ 629.88 UPS DELIVERED 


yol 

waiting for. Tne Smith-Corona Hemory 
Correct HI Mosoonoor is ideal for 
the home or small office. It combines 
the features of an electric typewriter 
mnd a letter-quality printer. And It's 
designed to handle both jobs easily. 

Features 12 cps, 3 pitches (10, 12 & 

15), variable line spacing, 10.S" writing 
line, backspacing & auto-correct ion. 
Comes complete with pa rail el/serial 
printer interface. 



Memory Correct III Messenger ..$629.88 


OKIDATA 

Mlcrollne 92... $624.88 

W/RS 232C. $834.88 

Microline 9a .... $884.88 

W/RS 232C .$004.88 

IBM PC Pfug-n-Play Graphics 

ROM (92/93). $40.88 

92/93A Hi speed RS-232C 

Interface. $00.88 

Microline 84.$1024.88 

W/RS 232C ....$1124.88 

MANNESMAMN TALLV 

MT-160 L 


Fix-ao.$300.88 

/x-eo F/T..$460.88 

4X-1D0.. . $884.88 

FX-BO . ... $664.88 

FX100.$760.88 

INFORUMNER _ 

liteman 

IA compact printer with 120 
tps, 10/1 7 cpi, 160 X 144 dpi 
braphlcs, optional tractor (pin/ 
friction std.). Very portable, 
parallel.$349.88 

SIEC _ 

ipinWritar 

12010/2030...$000,88 

2050.$1140.88 

3510/3530 .$1720,88 

i550 .$1000,88 

^710/7730 ..$2300.88 

3KIOATA_ 

iMicroline Series 



160 cps, 6 fonts (including a 
correspondanco font), parallel & 
serial Interfaces, friction/lractor 
feed, plus a monu-drlven instal¬ 
lation from the control panel. 

MT-160L_ $680.88 

MT ISO L.$CALL 

MT'Spirit .tCALL 

SMITH CORONA 

TM/TP- 2- 

TP-1 ..$CAtt 

TP-2 .. $6ALL 

SILVER REED 

EXP-550 



IMicroline 80.$330.88 

iMIcfoltne B2A...$410.66 

|mL 82A-ML92 Adjustable 

Tractor Feed.. $80.68 

la 2 A/83 A Okigraph I 
I{graphta3 ROM)$49.86 
I82A/B3A Hi-speed RS-232C 

lintarface....$120.88 

IMicroline 83A.S670.88 


The eXP-080 features 17 cps, 

1 3/12/15 pitch capabili^, 
Diablo code compafabllity. An 
exceptional printer. 

EXP 550 (Parallel),... $710.68 

w/tRS’232C).$780.88 

EXP-500 (Parallel).$450.88 


STAR MIC RON ICS 


Gemini 10X/15 



Gemini 10X.$320.66 

W/RS-232C.$420.86 

Gemini 15. $400.66 

W/RS-232C.,$680.88 

Delta 10..... . OCALL 


UBI 

Pi Monitors 


PI 3 (1 2" amber)..... 
Pi 4 (9” amber). 

$189.88 

$199.88 

AMDEK/ISIEC 


Monitors 

300A....... 

300G. 

$189.88 

$140.88 

jB-1 Z05M (amber) .. 
JC-1203 (Hl-Res).... 

$179.88 

$039.88 

QUADRAM 


QuadChromo 

690 X 240 resolution, 80 
columns x 24 lines, 16 colors 4 
exceptional performance. Cable 
included. 

QuadChrome(RGB)... $829.88 

PRINCETON GRAPHICS 


HX-12 

Same apeo's as the Ciuaif- 
Chrome Same price too. 

PGS HX 12 (RSa). . . $920.68 


US ROBOTICS 


Password 



0-300/1200 bauit direct- 
cormect modem with auto-diai/ 
answer, full/haif duplex, voice/ 
data. Uses LSI technology. 
Cables A power supply 
included (specify computer} 
Passiword.$370.88 

US ROBOTICS_ 

Courier (OS-t) 

For the 0»borii*'1 0-300/ 
1200 bauil dIrect-connect 
modem with auto dtal/answen 
full/halt duplex, vcice/data. 

Uses Oshorne-1 modem port & 
Includes cables, power supply & 
Tele pec communicalions 
software for the Osborne-1, 
Courier..$470,86 

DC HAYES 

Smartmodem 

0-300 or 0-300/1200 baud 
direct-connect modems with 
auto dlaj/anewer, full/half 
duplex. Stand-alone units come 
with power supply & modular 
cable (HS-232C cable optional). 
120OB is an in board modem 
for the I6II-P0 a Includes 
SmaHcem II. 

300. $ 210.66 

1200....,. $830.68 

1200S w/Smartccrn II 

(IBM PC).$490.88 

NOVATION_ 

Smartest 

(30C baud). .,$100.88 

(t 200 baud).$400.86 

Apple Cat It 

(300 baud).$310.88 

(1200 baud).$680.76 



Cat 


D-Cat (300 baud)... $160.88 

J-Cet (300 baud).8130.86 


IBM Peripherals 


We carry a variety of IBM PC 
peripherals, including Quad- 
ram's Quadboard«, Cuadllinli 
& the single-function boards, 
ASTs Stxpalu, MaoaPlue, 
Ma^aPak, i/OT, Tan don's TM- 
100-2 double-sided drives. 
OCS's 8 l 0 Bly# & Hard Diak 
subsystems, plus Maynard 
eisk Controllan in a variety 
of configurations. 

Can (BOO} 343^7Me for 
prices & orders. 


Apple Peripherals 

We also carry numerous Apple 
iJ/ll-F/Me peripherals, including 

Pkaao Printer Card a, Micro¬ 
soft's 280 Cardai RamOards 
A Prwmium Packs, VIdex's 
Vid*cT*mi A Enhanear II, 
RanaElita-1 OlskOrIvas, 
Saturn Systems Aecalarator 
II A Memory Boards. Quad- 
ram's aHAM 80 Column Card, 
& Kensington's 6ystsm $av*r 
A Format II. We also carry the 
Ac« lOee from Franklin 
Computers, 

Cali (BOOl 343-0728 for 

prices & orders. 


Accessories 

We also carry cables, disk¬ 
ettes, diskette boxes, switch 
boxes, surge protectors 3 
printer paper. 

Call raooi 343-0728 for 

prices & orders. 


Information/Orilers; 

(eo3} sai’Ooss 

Orders Only: 

( 800 ) 343’0726 


Ho Hiddon Chergos! 

We pay UPS ground shipping 
on all our orders, and we never 
charge extra for credit cards. 
We accept COD& up to $1000 S 
add a $10 fee per order. We 
have a S50 minimum order. 
Personal checks are cleared In 
3 weeks. 

All our equipment la shipped 
with full manufacture Fa war¬ 
ranty. We sell only what we are 
authorized to sell to Insure full 
warranty support, & we're 
authorized for warranty work on 
a number of printers. We also 
offer extended warranty plans 
for niiany printers. 

Sorry, we cannot accept open 
POs or extend credil/terms at 
these prices. APO and foreign 
orders are not accepted. 

We prepared this ad In 
August, 4 prices do change, so 
call to verify them 


M HIGH TECHNOLOGY AT AFFORDABLE PRICES 

‘‘the bottom line^ 


ViSA 




MILFORD, NH 03055-0423 □ TELEPHONE (603) 881-9855 




































































































no previous computer experience, 
one book teaches editing and format¬ 
ting in about eight hours* The Unix 
Tutorial by Peter Bims, Pat Brown, 
and John Muster (UC Berkeley, 1983, 
to be published by Prentice-Hall late 
this year as Unix for People) starts with 
the vi screen editor, as is appropriate, 
rather than with an outmoded line 
editor such as ed or ex. 

For those interested in learning all 
the facets of Unix, rather than mere¬ 
ly document preparation. Introducing 
the Unix System by Henry McGilton 


and Rachel Morgan (McGraw-Hill, 
1983) is a clear but detailed book that 
includes several chapters on the 
various editors and formatting tools* 
It is so good that it is unlikely to be 
superseded* The System V Unix 
release from AT&T includes a new 
guide to document preparation. Un¬ 
fortunately, like most of the new 
documentation from Western Elec¬ 
tric, this guide adds more paper to 
the stack of Unix manuals—but little 
functionality It is hard to use this 
book, and the text is often lifted ver¬ 


batim from material available else¬ 
where. Consult the books listed in 
the references list at the end of this 
article for more on the Unix format¬ 
ting and typesetting system. 

But realize that by the time a soft¬ 
ware system is as mature, reliable, 
and wen documented as tfoff is, it is 
already outmoded. Anybody who 
has thought seriously about troff will 
tell you that someone should write a 
better formatting and typesetting 
system* Such a system would provide 
interactive previewing on a bit-map 
display, the capability of incor¬ 
porating pictures and graphs within 
a document, and a simple icon- 
oriented user interface. Of course, 
those people never volunteer to write 
this system themselves, nor do they 
offer to pay for the years of labor re¬ 
quired to carry out such a project. 
Until a better system is developed, 
users can try some of the sophisticat¬ 
ed Unix-based systems, such as the 
Bedford system, that are already on 
the market. Those alternatives, how¬ 
ever, are very expensive** 


References 

1. Joy, Bill and Mark Horton. 'An Introduction 
to Display Editing with Vi” Wf Unix Program¬ 
mer^ Manuat, Vol. 2c, University of Califor¬ 
nia. Berkeley, 1980, 

2. Kernighan, Brian W. and Lorinda L. Cherry. 
Typesetting Mathematics—User's Guide.” 
Urtix Programmer's Manual, Vol. 2a, Bell 
Laboratories, 1979. 

3. Knuth, Donald. TEX and Metafont: New 
Directions in Typesetting, Bedford. MA: Digital 
Press, 1979. 

4. Lesk, M, E. 'TbI—A Program to Format 
Tables.'* Unix Programmer^ Manuai, Vol. 2a. 
Bell Laboratories, 1979. 

5. Lesk, M. E. and Brian W. Kernighan. "Com¬ 
puter Typesetting of Technical Journals on 
Unix." Proceedings of the Nationai Computer 
Conference, Vol. 46, 1977, pages 879-888. 

6. Reid, Brian K. and Janet H. Walker Scribe 
Introductory User^ Manual. Pittsburgh, PA: 
Unriogic Ltd.. 1980. 

7. Saltzer, J. E. “Runoff. The Compatibie Time¬ 
sharing System, edited by R A. Crisman 
Cambridge, MA: MIT Press, 1965, 

8. Western Electric. Document Processing 
Guide: Unix System, 1982. 


Bi/I TuthtU is a programmer at Imagen Corp. 
(2660 Marine V^ay Mownfain View, CA 94043). 
He has a bacheloT's degree from Middlebury Col¬ 
lege and a master's degree from the University of 
Calijornia, Berkeley. His interests include musk and 
outdoor sports. 


TSL’s new 
Hard Disk Drive 
FALCON stores 

30 MILLION BYTES 


Formattatl 


and 

* installs in minutes on your IBM-PC 

* can be configured to run either under DOS 1.1 or 
DOS 2.0 

* the disk controller uses error correcting algorithms 

for maximum reiiability. 

* uses high quality CDC WREN hard disk for storage. 

TSL’s FALCON stores ninety times as much data as 
your PC double-sided floppy disks. 

TSL’s INTRODUCTORY PRICE 


s3995»» 


limited 

time 

offer 


includes a full 
90 day warranty. 


To order your FALCON at this price or to find out if 
FALCON interfaces with your PC. call (314) 343-9140 
or write: 

FALCON 

TSL 

Dept. 10-83B 
306 Axminster Drive 
Fenton, MO 63026 
Dealer inquiries invited 



Always a step ahead. 
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MAXI PROGRAMMING 
FilR MICRO-COMPIIIERS 


lot ALCOR Language Systems 
Transform You Into a 
Professional Programmer 


ALCOR languages can guide you step- 
liy-step from novice programmer to a 
seasoned professionaJ. All of our sys¬ 
tems are easy to use and share a clean, 
simple interface. In fact, all systems 
require only two commands to com¬ 
pile and execute a progTaml 

Are You Tired Of Strugglinjg 
With The Documentatioii? 

No Longer will you Itave to fumble 
through poorly written mamials filled 
with a peculiar dialect of programese. 
Each of our languages come with a com¬ 
plete and well organized documentation 
set that includes a special language mto- 
rial for new programmers. 

Never again will you haw to 
figure out whether a problem 
Is a language bug or a 
programming error. 

For reliabili^^ all ALCOR language com¬ 
pilers utilize state-of-the-art desi^ tech¬ 
niques, The result is unequaled 
reliability^ and performance. 

Mainframe power and 
sophistication on micro 
computers. 

Arc you tired of being told that the other 
language is a subset of the real thing? 

All ALCOR language syT^stems are com¬ 
plete language implementations with all 


of the features expected in professional 
programming environments. 

Compatibility is a reality, not 
an advertising gimmick. 

All ALCOR languages were designed by 
our own highly trained and professional 
staff of programmers. Not borrowed or 
copied, but exclusively created by' us so 
that you can develop libraries of rou¬ 
tines in any language that are callable 
from any other language. 

ALCOR language systems 
run on a wide rang^ of 
computer and operating 
system combinations. 

Professional programmers know that the 
portability of a program is a crucial fac¬ 
tor in applications. ReuTiting applica¬ 
tions every time you change computers 
is a waste of y^our valuable time and 
unnecessary with ALCOR languages. 


tfyou waint fe 

the 

from ALCOR. 

MULTI-BASIC —A rcvoluCioiiaiy 
qpprooch io compilGt desi^, MULTI- 
itiSJC is die Jirsf /anguoge system to 
solve Lhc BA5fC compaiibility problem. 
Not only does if suppon power/uf fea¬ 
tures such as recursion, it compfies both 
MB/XSlCand CBASIC programs! 

C —Ai.COR C IS f/ie peifecf too//or sys¬ 
tems programmers. It is a compiefe C 
rmplemenfafion as described in rhe 
Kern^n £ind Ritchie book "The C Pro¬ 
gramming Language.*' 

PASCAL —A powerful Jensen and 
Wirth standard Pascoi i/ia! is packed 
wHh die features necessary for serious 
program development such os random 
access files, dynamic strings and sepa¬ 
rate compilaiiom 

These language systems are now 
available for mostZ-SO based miero- 
computers with QP/M or TRSDOS 
compatible operating systems. 8086 
and 68000 versions soon. 

Yours for the asktngl 


□Yes! Please rush via return mail 
your information package describing 
these new languages now available, 

□ Pascal 

□ Multi-Basic 

□ C language. 

Name___ 

Address_^______ 


Stale. 


FREE information-packed brochure. 
Caii or UTire today to: 

-- 

800 W. Garlaiid Avenue, Suite 204 
Garland, TX 75040 
Tblephonei (214) 494-B16 

Dealer, Dlstribtitor aua OEM liii|uJrjes Invited. 


TflS^t [HkJ TJiSEOS arc imd^arks fillinidy Carpararian. VPM and 
rruii*jiiafka if ChUffnaJ fff d jmJrrnorit of 

Aifn-Tiwo/r. 

C J9S3, ALCOR Syxfg^iiAr G^rLtnil, 
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LOOK AT ALBERT AN 


Y ou've never seen a personal com¬ 
puter like Albert. 

Albert provides basic work-alike ac¬ 
cess to over 15,000 programs of Apple- 
based software. But Albert is also designed 
with powertdl, next-generation features for 
improved performance now—and spectac¬ 
ular applications yet to come. 

Albert is ready to print and com¬ 
municate. 


iiijli 


Albert has the capability to hear your 
voice. Break it down for digital storage. 
Analyze and respond. 

Albert can process and generate 
sound. Real voices. Artificial voices. In- 


/ 


/ 


RGB culpul di$p<ay$ up to 
16 on screen coiofs Irom 
256 selectal>le hrues. 


Parallel printer port 


A/D and D/A purls tor voice 
ir^jut/oylput, audio control, 
digital storage. 


Baltery/charger pofts , 

110V AC or DC 
Albert operales anywtiBfe,' 

CompoSiite vjdeo output port. 

Five fuHy buffered ejcpansian 
slots Aiberl can grovv 




Complete business mtegratod 
software. Albert comes ready 
to work. 

- Graphics touch tablet generates 
images and business graphics 
wilh astonts^mg speed 


[^Lacbed serial keyboard 


■ RS 232 commufiicalions with 
full handshaking 

‘ RS 422/423 oRice 
networking levels. 

Calendar dock lor home 
security, document dating 
and control applications 






















































lEE THE EUTURE. 


THE EYES OF ALBERTEtNSTE{f>J, BY COMPUTER ARTIST SAUL BERNSTEIN THE PORTRAIT IS MAGNIFIED AND PHOTOGFlAFl-ED IN SECTIONS ON A BARKO GD33HR RGB MONHOR. 


structions* News. Special alerts* Even 
music. 

Albert can generate 256 subtle and 
brilliant colors—for text display, back¬ 
grounds and graphics. 

And Albert can display everything 
with RGB high resolution brilliance* 

Albert draws pictures and graphics lit¬ 
erally with a touch of a fingertip* And 
with astonishing speed. 


ALBEirr vs. 

APPI.E He. 


Apple lie 

Albert 

Standato CompiuFter 

1395* 

1595- 

64KRAM Memoiy 

Inducted 

Included 

Upper/Lower Case 

Included 

Included 

Detached Keyboard 

150 

included 

Parallel Printer Port 

50 

Included 

RS 232 Commurucalions 

too 

included 

Netwoiliing Port 

150 

Included 

Arrade Game Port 

ISO 

included 

RGB Color 

90 

Induded 

SAM. Staice Output 

too 

Included 

A/D, D/A Ftorts 

150 

Included 

Battery/Chafigef Ports 
Catertdar Qodt 

N/A 

50 

Included 

Included 

Touch TaWet 

Integrated Software: 

too 

Included 

Financial Forecast 

Ward Rrocsissor 

Data Base Manager 



Mailing List 

WcjfdSpetter 

540 

Included 

Battery ^ Charger 

360 

50 


33as 

1645 


tytlvfn a^ligurHiidin UonjiDr and diBir dnvea not included 
N/A - hot roc A4;plv Ha 

'Stari4a(t3 COAI^ISr price is ptanuiacixFief & su^aslad nelal 
price. Other prices are aciuaa or typical medcel pnces ol indtepori' 
deni ccHupatierCe products All prie«S pubushed August. 1SB3. 
PhOK Subfed 10 change. 

Apple* la a nagiaipnep tr»*mjirk pr Apple Compuln^ Iht, 

SAM ii a IrademarVi of Doo'r Ask, Inc 


Albert is incredible/««. Plug in a next- 
generation analog joystick, and watch 
what happens* Nothing, but nothing 
beats games on the Albert* 

And Albert comes with a complete 
system of integrated business software. 
So you can put your Albert to work the 
day you get it. 

Ask your Albert dealer for the Albert 
60 Second Demonstration. 

For the Albert dealer nearest you, 
write or call Albert Computers Inc., P*0. 
Box 6399, Thousand Oaks, CA 91359. 
Telephone 1 (805) 497-1073. 

Albert. 

The future of the personal computer. 
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Moving Unix to New 
Machines 

Some portability considerations and a case history 
of Unix for the NS16032 


Noted for its power and elegance, 
the Unix operating system is highly 
portable. As a result, largely compati¬ 
ble versions of Unix exist on a stag¬ 
gering number of computers. The 
task of moving ("porting," in Unix 
jargon) the operating system to a new 
machine, however, can prove chal¬ 
lenging, as we will see. 

Software History 

Before we look at a case study, con¬ 
sider the trends that have influenced 
software development and the fea¬ 
tures that make Unix portable. A ma¬ 
jor development in the history of soft¬ 
ware has been the movement away 
from machine-specific (nonportable) 
code toward machine-independent 
(portable) code. The earliest com¬ 
puters were programmed in machine 
language, and the resulting programs 
would run only on a specific type of 
machine. 

Later, high-level languages made it 
possible for programs to be written 
more quickly; these languages could 
directly express high-level concepts, 
freeing programmers from having to 
deal with many machine-level 
details. The high-level concept of ad¬ 
dition, for example, is independent 
of the machinery that performs the 
calculation, and high-level languages 
that directly express the idea of ad- 


by Michael Tilson 

dition with the -H operator can free 
programmers from having to know 
the format of a particular machine- 
level ADD instruction. This program¬ 
ming ease made software usable on 
more than one type of machine when 
high-level languages were imple¬ 
mented on new machine environ¬ 
ments. 

Although languages quickly 
achieved a high degree of computa¬ 
tional portabOity, things were not as 
easy when it came to noncomputa- 
tional tasks. The operating-system 
environments in which the high-level 
programs ran were very different 
from one machine type to the next. 
Although the ability to open, read, 
and write fOes is as important in real- 
world applications as computation, 
each operating system had a different 
way of performing these basic func¬ 
tions as well as a different command 
syntax and a different set of utility 
programs for editing or file mainten¬ 
ance. Moreover, most operating sys¬ 
tems required that the programmer 
deal with machine details (such as 
disk-track size) that were unimpor¬ 
tant from an applications standpoint, 

Unix Portability Advantages 

In an attempt to overcome these 
drawbacks, Unix was designed to be 
portable. Because the Unix system 


hides most machine details, it can 
serve a broad range of computers. In 
fact, Unix is available on machines 
ranging in price from a few thousand 
dollars to tens of millions of dollars. 
No other system has the same degree 
of portability (see table 1), 
Portability, in this case, means that 
software developed for Unix can run 
without change on almost every 
available computer (if that computer 
is running Unix), Programmers also 
benefit from this portability. For ex¬ 
ample, a programmer using a 16-bit 
microcomputer version of Unix can 
make use of the full set of Unix 
utilities, and if he or she moves to an 
Amdahl mainframe, the same pro¬ 
gramming environment can be used. 
The same commands are used to 
copy or remove files or to compile C 
programs, A few details may be dif¬ 
ferent, but the programmer needn't 
relearn everything. 

Other operating systems take other 
approaches to portability. The origi¬ 
nal CP/M, for example, was portable 
in the sense that binary 8080 pro¬ 
grams could be insulated from the 
deta^s of device support. Because the 
8080 (and Z80) was dominant in the 
early personal computer market, pro¬ 
grams that used CP/M could run on 
many machines. However, most 
CP/M programs were written in 8080 
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Photo 1: The NS16000 workstation, which includes memory-man¬ 
agement and fioating-point capabilities. This workstation was used 
to port a demand-paging virtual-memory implementation of Unix to 
the NS1S032 processor 


assembly language^ so 
moving these programs to 
new processors such as 
the 68000 is not easy. 

CP/M is also unable to 
provide some services 
needed by larger systems, 
such as multiprocess and 
multiuser support or a 
standard high-level im¬ 
plementation language. 

Thus, it does not span the 
range of machines Unix 
does. It is hard to imagine, 
for instance, the CP/M 
system in control of an 
IBM mainframe. 

Another approach to 
portability that has 
achieved wide acceptance 
is the UCSD p-System. 

P-System programs are typically writ¬ 
ten in Pascal. Like Unix, the p-Sys- 
tem provides an entire operating en¬ 
vironment. Because the p-System is 
interpretive, it is possible to write 
binary programs that can run on any 
p-System machine, making p-System 
applications highly portable. Unfor¬ 
tunately, the interpretation is ineffi¬ 
cient, And, as with CP/M, the p-Sys¬ 
tem environment lacks multiprocess 
and multiuser support and does not 
comfortably scale up to larger config¬ 
urations. 


Another portability approach 
makes use of a 'layer'' of software. 
The layer's function is to hide the 
ugly details of the operating systems. 
The most widely known example of 
this is the Software Tools package, 
which provides a virtual operating 
system. With it, programs are writ¬ 
ten in highly portable FORTRAN 
(using a preprocessor to translate an 
enhanced language into standard 
FORTRAN). All operating-system 
functions are performed using only 
a standard set of library routines. 


Thus, all that is required 
to move a program is stan¬ 
dard FORTRAN and the 
necessary library. 

Now consider the Unix 
system. It is portable at 
the source-code level; 
therefore, if an applica¬ 
tions program is written 
in the C language using 
standard U nix system 
calls, that program should 
be portable to any Unix 
environment. The Unix 
system comes with a com¬ 
plete set of utility pro¬ 
grams, so that large ap¬ 
plications can be con¬ 
structed using standard 
tools that function in the 
same way on all machines. 
The system has enough power to be 
used on large machines as well as 
microcomputers. 

What Makes Unix Portable? 

To understand the portability of 
Unix, we must look at the steps in¬ 
volved in porting Unix, How does 
one get Unix on a new machine? 
There are three components: a C 
compiler, the Unix kernel, and the 
Unix utilities. 

The Unix system is written almost 
entirely in the C high-level systems- 
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Altos 

Ithaca Intersystems 

Amdahl 

LMC 

Apollo 

Masscomp 

Apple 

Megadata 

Auragen Systems 

Momentum 

B8N 

Mostek 

Burroughs 

Motorola 

Cal Ian Data Systems 

Nabu 

Charles Rtver 

National Semiconductor 

CIE Systems 

NCR 

Codata 

Nixdort 

Columbia Data Products 

Onyx 

Computer Automation 

Paradyne 

Computer Consoles 

Perkin-Elmer 

Computhink 

Philips 

Convergent Technologies 

Pixel 

Cyb Systems 

Plessey Peripheral Systems 

Data General 

Plexus 

DEC 

Sun Microsystems 

Dual Systems 

Tandy/Radio Shack 

Durango 

Tektronix 

Fortune Systems 

Televideo 

General Automation 

Three Rivers 

Gould S.E.L. 

Torch 

Hewlett-Packard 

Uni vac 

Honeywell 

Western Electric 

IBM 

Wical 

ICL 

Zentec 

Intel 

Zilog 

Table 1: A partial list of manufacturers whose computers can run Unix. 


implementation language. C is 
similar to Pascal, although C has a 
more abbreviated syntax, greater ex¬ 
pressive power, and offers much 
more freedom to access low-level 
machine resources. The use of C is 
pervasive throughout the Unix code 
for both the system proper and the 
utility programs. Thus, a reliable C 
compiler is a prerequisite for porting 
Unix to a new machine. The portable 
C compOer is an important part of the 
Unix system. This compiler is de¬ 
signed to be adaptable to new 
machines. 

The Unix system, which consists of 
approximately 200 programs, is struc¬ 
tured in two levels: the kernel level 
and the user level. The kernel has full 
control of the machine resources, 
while user-level code has no direct 
access to any resource. The kernel is 
responsible for process management, 
I/O (input/output) support, and file¬ 
system management. All resource 
usage (for example, process creation, 
file creation, or file I/O) is ac¬ 
complished by system calls to the 
kernel. There are about 40 important 
system calls. Over the years, addi¬ 
tional features have been added to 


the Unix kernel. These features are 
frills—the basic 40 system calls sup¬ 
port 99 percent of the applications 
programs. 

These system calls are machine in¬ 
dependent to enhance Unix's port¬ 
ability. For example, the write system 
call writes an arbitrary number of 
bytes to a file at an arbitrary byte 
position. The parameters do not de¬ 
pend in any way on disk-track sizes 
or other hardware features. In fact, 
one can write to a file, a tape, or a line 
printer in exactly the same way. Most 
aspects of the file-system, process- 
management, and process-schedul¬ 
ing functions are also machine- 
independent. 

The kernel interface is narrow and 
powerful. A small set of primitives 
provides the necessary services in a 
way that does not depend on the 
features of the underl 3 dng hardware. 
This hardware independence stems 
from the original Unix system's 
design, which was based on a sim¬ 
ple but high-level notion of operat¬ 
ing-system service; this concept is 
akin to the idea of providing the + 
operator in a high-level language 
rather than using machine-level ADD 


instructions. Although the first ver¬ 
sions of Unix were not portable (in 
fact, the earliest Unix system was 
written in assembly language), the 
high-level concepts involved are in¬ 
herently portable. The "ideas" of ad¬ 
dition and file I/O are the same on all 
machines. 

The Unix kernel, which is mostly 
machine-independent and written 
almost entirely in C, consists of less 
than 20,000 lines of code. Roughly 
1000 of these lines are low-level 
assembly-language support routines. 
Around 4000 lines are devoted to 
device, memory-management, and 
process support. If these 1000-line 
and 4000-line sections are rewritten, 
the kernel should run on a new 
machine. 

The remainder of the Unix system 
(the kernel represents only a fraction 
of the total code) consists of machine- 
independent user-level code—even 
the Unix command interpreter is just 
an ordinary user-level C program that 
needs no special machine-dependent 
privileges at the hardware level. 
Therefore, to implement Unix on a 
new machine, you need only build a 
C compiler and implement the Unix 
kernel. In theory, everything else 
comes easily. In practice, it isn't that 
simple. 

The Challenge of Porting Unix 

One consideration in the imple¬ 
mentation of Unix is its demand on 
hardware—Unix needs more hard¬ 
ware facilities than either CP/M or 
the p-System. For example, because 
Unix is a true multiuser, multiprocess 
operating system, it usually requires 
memory management and protec¬ 
tion. Memory management enables 
the system to allocate processes to 
any free area of memory, and mem¬ 
ory protection prevents one program 
from destroying the code or data of 
another program that may be run¬ 
ning simultaneously. Memory pro¬ 
tection is also used to enforce the nar¬ 
row and well-defined interface be¬ 
tween the user level and the kernel 
level. 

Unix systems are oriented toward 
disk access. Users can request large 
amounts of work from the system 
(this means less work for people and 
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more work for machines). As a re¬ 
sult, the system makes heavy use of 
the disk for program loading and file 
I/O. The design of the system re¬ 
volves around the file system; there¬ 
fore, it is not reasonable to run the 
system without a hard disk. Finally 
most Unix configurations require at 
least 256K bytes of semiconductor 
main memory. 

Although Unix is a powerful sys¬ 
tem, it can't run on aU computers— 
the hardware must have a certain 
level of sophistication. An IBM Per¬ 
sonal Computer with a hard disk 
probably represents the minimum 
configuration. Although the IBM PC, 
based on the 8088 processor, lacks 
memory protection, it can run Unbc 
because it is a single-user machine 
and needs less memory protection 
than a multiuser system would. 

Portability Problems 

Given the right hardware, it seems 
easy to implement Unix. However, 
Unix is not perfect, and various prob¬ 
lems will arise. For example, many 
Unix utilities make unfortunate as¬ 
sumptions about the underlying 
machine. It is usually easy to com¬ 
pensate for these assumptions on a 
machine for which they are false, but 
it can take some time to test all 200 
Unix programs to discover any port¬ 
ability problems. 

Ironically, some portability prob¬ 
lems arise from features built into the 
C language, which was chosen in 
part to enhance Unix's portability. 
The C language is about twice as ex¬ 
tensive as Pascal, mainly because 
many low-level features (such as 
arithmetic on pointers) have been in¬ 
cluded in the language to allow 
machine-independent programming. 
For example, if a C command in¬ 
crements a pointer by one, the 
pointer points to the location of the 
next data item in memory, not to the 
location of the next byte. (The latter 
result would typically occur in 
response to a hardware-dependent 
pointer-increment command.) Thus, 
with the C implementation, adding 
one to a pointer that points to a 
double-precision number yields a 
pointer to the next double-precision 
number; this operation has the same 


meaning on all machines running C. 

Unfortunately (at least from the 
standpoint of portability), however, 
some machine-dependent operations 
are also allowed in C. For example, 
C allows you to treat a pointer as an 
integer and to perform bit-masking 
tests on the value of that pointer. 
Although this capability can be 
useful for implementing functions 
such as storage managers, the capa¬ 
bility is inherently nonportable 
because some machines store point¬ 
ers simply as byte numbers while 
others use more complex schemes. If 
a program knows that a certain bit in 
a pointer indicates a certain fact, then 
the program can successfully run 
only on machines for which that bit 
indicates the same fact. 

Another difficulty encountered in 
porting Unix is implementing the C 
compiler. On some machines, imple¬ 
mentation is not difficult, but because 
the language is large and subtle, elim¬ 
inating all of the bugs is never a trivial 
task. On other machines, construc¬ 
tion of the compiler can be a formid¬ 
able undertaking. For example, the 
"character" is a C data type, and the 
C language requires pointers to char¬ 
acter (i.e., byte) locations. But some 
machines are word-addressed—their 
natural machine pointer can only 
refer to an entire 16- or 32-bit word, 
and the compiler may have to resort 
to extreme measures to provide the 
necessary byte pointers. At Human 
Computing Resources (HCR) our im¬ 
plementation team has implemented 
compilers for two such machines and 
has found the task difficult. 

The C language is based on a sim¬ 
ple model of the underlying hard¬ 
ware; some more complicated ma¬ 
chines have been designed specific¬ 
ally for other languages such as 
Pascal. The implementation of a C 
compOer on single-language ma¬ 
chines often requires ingenuity 
because all of those "good" machine 
features turn into obstacles that must 
be dioimvented, subverted, or other¬ 
wise overcome, (For example, C and 
Pascal subroutine calling conventions 
are quite different. If a machine is 
designed specifically for the Pascal 
convention, implementation of the C 
convention may be difficult.) At HCR 


we did it once, and we can testify that 
it isn't easy. 

Once a C compUer is implemented, 
it is necessary to implement the 
kernel. Again, some machines fit well 
with Unix, while other machines 
have features that must be overcome. 
The closer the fit, the shorter the im¬ 
plementation time requhed. 

Other problems are not so obvious. 
For instance, a machine may have 
used its own proprietary operating 
system for years, and the programs 
that drive its various peripheral 
devices (often written in assembly 
language) have been passed down 
from one generation of programmers 
to the next. In some cases, nobody 
has looked at the hardware manuals 
for years. Unix is a whole new sys¬ 
tem. The implementation team must 
sit down with the manuals and write 
the kernel hardware-support rou¬ 
tines. Because the kernel is written in 
a high-level language, it will probably 
use all of the available hardware fea¬ 
tures. In fact, Unix is known for driv¬ 
ing machines harder than any other 
system. When implementing Unix, 
programmers often find that the 
manuals are incorrect or incomplete 
or that some hardware feature has 
never before been used and doesn't 
work. This can wreak havoc with im¬ 
plementation schedules. 

New machines have similar prob¬ 
lems. The documentation may be in¬ 
complete or wrong. The machines 
may have design errors. Again, these 
errors are often not apparent in 
testing but show up under the load 
of a Unix system. Prototype machines 
especially tend to have reliability 
problems. Most programmers never 
expected to have to learn how to use 
a logic analyzer and often find track¬ 
ing down subtle hardware errors a 
frustrating experience. At HCR, we 
often experience this problem 
because our implementation team 
usually uses prototype machines a 
year or more before they reach the 
public. 

A Case Study: the NS16032 

This case study provides some in¬ 
sight into the process of porting 
Unix. In mid-1982, we began work on 
our Unity version of Unix for the Na- 
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tional Semiconductor 16032. (This 
work resulted in a public demonstra¬ 
tion at the November 1982 Comdex 
show. That demonstration was the 
first public exhibit of a true demand- 
paged, virtual-memory implementa¬ 
tion of Unix on a microprocessor) 
The National 16000 series is prob¬ 
ably the most suitable chip set avail¬ 
able for Unix. It has a 32-bit software 
architecture, so there are no unneces¬ 
sary memory-addressing limits. The 
instruction set has been designed to 
support high-level languages. Archi¬ 
tecturally similar to the DEC VAX 
superminicomputer, the 16032 has 
some additional features. Full 
memory management is provided 
with a standard cMp, including de¬ 
mand paging, which allows virtual 
memory to be supported. A floating¬ 
point chip provides a true floating¬ 
point instruction set; the NS16032 
does not rely on the cumbersome co¬ 
processor scheme used by some 
other machines. Although the details 
and actual instructions are different, 
the machine may be described as a 
'"VAX on a chip" Because the stan¬ 
dard Bell Laboratory release of Unix 
ran on the VAX, we expected this im¬ 
plementation to be easier than others. 
The basic process of a "Unix port" 
is simple, but there are many com¬ 
plicated details. The first step in¬ 
volves becoming familiar with the 
target machine. In my company's 
case, we took delivery of a prototype 
workstation from National Semicon¬ 
ductor (see photo 1). This station had 
all of the necessary equipment but no 
software except for some bootstrap 
ROMs and some diagnostics. All ini¬ 
tial software development took place 
on a VAX 780 running Unix. (It is con¬ 
ceivable that one could port Unix 
without a nearby Unix development 
system, but it would be nee^essly 
difficult.) A period of reading and ex¬ 
perimenting ensued. 

When doing work of this sort, it's 
always a good idea to start with 
similar software and modify it. 
We used the portable C compiler for 
the VAX and converted it into a 
16000 compiler. A skeleton of the 
16000 compiler already existed. Im¬ 
plementation of the compiler proper 
posed no great technical problems. 


We did have to make a significant 
design tradeoff: the 16000 architec¬ 
ture allows global data and pro¬ 
cedures to be directly addressed, or 
you can access data and code via the 
"module table." The latter procedure 
is a bit slower but results in smaller 
code because a user might often be 
able to use 8-bit offsets into the 
module table rather than full 32-bit 
address constants. We decided to use 
the module table because there are 
many benefits to having smaller 
code. Smaller code reduces program 
loading time and reduces the virtual- 
memory paging rate. The VAX does 
not have an equivalent feature. 

The portable C compiler generates 
symbolic assembly code. That code is 
then assembled, and the resulting 
object module is linked with other 
modules and library routines. 


The idea of porting 
Unix is simple; the 
implementation can 
become complicated. 


The second step in porting Unix 
was construction of an assembler and 
linker. The main difficulties here in¬ 
volved the laige variety of addressing 
modes and the correspondingly com¬ 
plicated program-relocation informa¬ 
tion needed by the linker. The 
module table added significant com¬ 
plexity. The assembler and linker 
probably involved as much work as 
the compiler. 

Having "finished" the compiler/ 
assembler/linker, we had to test the 
result. We developed down-line 
loading software so that we could 
compile programs on the VAX and 
run them on the National machine. 
We then started to test the compiler. 
During previous projects (HCR has 
ported Unix to a number of 
machines, including the MC68000, 
the Computer Automation 4/95, and 
the Three Rivers PERQ), HCR had 
developed an extensive test suite for 
the C compfler. This test suite re¬ 
quires minimal hardware support- 
only the ability to print characters. 
The test suite is not perfect, but it 


does check out a large fraction of the 
compiler. On the National machine, 
the compiler stabilized quickly. 
Because the machine architecture is 
very regular, there are not a large 
number of special cases, which are 
often a source of compiler bugs. 

In parallel with the compiler effort, 
we began work on the kernel. The 
first requirements were for a boot¬ 
strap loader, a low-level machine 
assist, some software to handle com¬ 
munication with the host develop¬ 
ment machine, and driver software 
for the disk unit. When these were 
met, we ran our first stand-alone pro¬ 
grams. These stand-alone programs 
were some of the basic Unix 
maintenance programs, modified to 
call a library of stand-alone routines 
rather than the (as yet nonexistent) 
operating system. The programs 
were used for initial setup, such as 
construction of an empty file system 
on the disk or loading of files into the 
file system. This stage also checked 
out the team's fundamental under¬ 
standing of the hardware. 

The kernel was the next big step. 
We adapted a \AX version of Unix to 
run with the National hardware. As 
expected, most of the code ran un¬ 
changed. It was especially helpful 
that the memory-management 
scheme closely resembles that of the 
VAX. We used the demand-paging 
code from the Berkeley version of 
Unix. That code was fax from perfect, 
but it did work, and it gave us a start¬ 
ing point. The initial kernel had a 
number of loose ends, but it was 
solid enough to start loading pro¬ 
cesses. We have an initial kernel test 
process that verifies that basic func¬ 
tions work correctly. 

Once the initial kernel had come 
up, we were ready to finish the job. 
We started cross-compiling the utili¬ 
ty programs, starting with the most 
important. (The utility that rebuilds 
damaged file systems is quite useful 
at this point because the system is 
sdll likely to crash from time to time.) 
At the same time, we finished off 
loose ends in the kernel. Moving 
utility programs was easy because 
the 16000 architecture is so similar to 
that of the VAX. In fact, it is hard for 
a C program to know that the 


2T1 October 1983 © BYTE PUblkations Inc. 











/*WS54, 

•yrss^^v 

.S£iNit»i«„^l' 


f^-rw.noio 


itr^'r nt • 

/WntJnronow^ 

lnt«ft«(eA-^j^;,| 


(>' 


Mifi 

f^r9l(c( ^/o ^— 


pftWgf*- 11^ .p^') 

“"■* 

€^e.KAl''& ^-p& 


r ''o 

tii|«r-f9ie 

' Mutr/Pte psiv-eKs 
0N&(?APP fN ep^M 
(iHpmt^&f^i;^ «k F?am) 
'.Ai^e^wFr, 
f iSP/M coMpotrteL^. 

» £?UAt- e-eir 
&/-P(K«.-ntf/^u Rf^KALte-L 
Rp^e, 




pCTTe. 

* HANpsHAKe UNI* f 

t^Acrep i 
cemiam.. 


PAKr NP. 2102^ 1 


Circle 352 on inquiry card. 


PC WARE, INC. 


C'J KMJWI i tiMI't { 1 R 


WARE 


Di‘|H. B 

4883 '1 iHiHU) t)i . 
San Joa*. C A 9513 {) 
{4081978-80:6 


TO ORDER 




In tJSA ibipn'T''t (I 9'!'‘1 tiv '■H for uidrov Wt 

,iu*'ji[ C U.D. oftRifv iUS, rjr>h I f 171 VISA tir 
MASTERCARn {ihi|rp»^n} L'lMiBt* ^irtR in* dUde^. CA 
rt'Milftrt* <jrRi 6 5 \ fcB l«j)i Oiilv*de USA «idij 1 S% fur 
^tiifipiirii jFirl harrilliifu Piiviiii''rr( must ht‘ in U.S 
Rinili* rWlr;T ln(|U{rii:^ inyrk^il 





































PREWNT THE DISASTER 
OF HEAD CRASH AND 
DROPOUT. 




The war against dust and dirt 
never ends. So before you boot¬ 
up your equipment, and 
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filter, be sure to 
it counteracts dust, grit and lint. 
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costly dropouts, head crashes 
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Dust-Off II is most effective 
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Off n neutralizes dust-holding 
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blasts loose dust away. There's 
also the Dual Extender and Mini- 
Vac for vacuuming dust out of 
hard-to-reach places. 

Photographic professionals 
have used Dust-Off brand 
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their delicate lenses and 
expensive cameras for 
over ten years. They 
know it's the safe, dry, 
efficient way to contami 
nant-free cleaning. 


Cleaning not provided by liquid 
cleaners. 

Dust-Off IPs remarkable 
pinpoint accuracy zeros in on the 
precise area being dusted. And 
you have total control—every¬ 
thing from a gentle breeze for 
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static alactirlcitv from madia and 
maclunflfl. 


delicate computer mechanisms 
to a heavy blast for grimy dirt. 
Don t let contamination dis¬ 


rupt your computer operation. 
Stock up on Dust-Off II—the ad¬ 
vanced dry cleaning system, 
at your local computer or 
office supply dealer. 

Or send $1.00 (for 
postage and handling) 
for a 3 oz, trial size and 
literature today. 


Dust-Offll 

The safe dry cleaning system 
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machine is not a VAX. This is in stark 
contrast to other machines in our ex¬ 
perience. The major task was to 
verify that all of the utilities are 
operational. Again we employed a 
test suite. As a result we found a few 
more compOer bugs and one or two 
kernel bugs. 

Some other programs require 
adaptation to the specific machine 
(for example, the FORTRAN com¬ 
piler), We also added a few extra sys¬ 
tem features, such as bitmap display 
support. 


Moving C programs to 
the 16032 was easy 
because the 16000 
architecture is similar 
to that of the VAX. 


All of this sounds too easy In fact, 
we did encounter some difficulties. 
Nearly all of the problems stemmed 
from the fact that we were using pro¬ 
totype hardware with engineering 
sample chips. At one time or another, 
everything that could go wrong did. 
There were errors in the documenta¬ 
tion, The disk did not work. The disk 
controller did not work. The central 
processor board did not work. The 
central processor chip did not work. 
The memory-management chip did 
not work. The interrupt controller did 
not work. The floating-point chip did 
not exist at first and then did not 
work. The problems were usually in¬ 
termittent, often subtle, and always 
maddening. 

(Important note: it would be false 
to conclude that the National chips 
or hardware are unreliable; these 
problems always occur with new 
chips or prototype hardware. Before 
parts reach production quality they 
exist in experimental form. National 
provided good support during the 
project and the problems have been 
solved. We have since then had ex¬ 
cellent success in making our product 
run on original equipment manufac¬ 
turer (OEM) machines using the 
16032 processor. Because chip- 
development cycles are long, we 
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8 " half-height drives — up 


to 1.2 MB capacity^ 


name on 


70pm^ 


Parallel 


Up to 32 Users — in 
Our multiprocessor system 
uses up to 16 Sla venet'f'^ pro¬ 
cessor boards — each a 
complete Z80 computer with 
64 K RAM per user — to 
maintain fast, multi-user per¬ 
formance as you add users 
or tasks. Both 12 and 20 
slot S-100 models available. 


Both 8 and 16 Bit Capability 
Our system is designed to 
accomodate both 8 and 16 
bit Slavenet processors at 
the same time. Gives you 
access to the widest range of 
software with upward mo¬ 
bility in the same chassis, i 


Low Cost Per User Give 
your customer high per¬ 
formance and lower cost per 
user than any micro net¬ 
work. They get true multi¬ 
user, multitasking operation 
plus shared resources — and 
you get a customer for life. 


8 ' Winchester drives from 


10 to 120 MB (formatted), 
including new high-capacity 
5" models. Most 5" models 
have provision for adding a 
second drive later on. Also, 
14" drive models from 145 


High Capacity Power Supply 

Engineered to support max. 
load under continuous oper¬ 
ation with two-level filtra¬ 
tion. Easy ! 10/220V, 50/60 
cycle switching. Solid State 
circuitry for max. reliability; 
Power regulation heat sunk 


Fast, Multiprocessor Operat 


NEJTw and TurboDOS^ 


proven m u 11i processor 


operating systems for fast, 
multitasking applications. 
Access to all UCSD-PascaP'^ 
and CP/M™ software. 


to chassis 




Dual Whisperfan Cooling 


Two high-capacity fans as- 


Vldeo 


BACKSTOP™ 

Archiving Plug in any stan^ 
dard video recorder to ar- *“ 
chive up to 100 MB of data. 
Fast, low-cost backup system 
for hard disks (optional). 


sure adequate cooling for 
around-the-clock operation 


Maximum air flow around 
all drives and critical 


components 


ULTRAFRAME 


Three-Year Warranty IBS 


©COIIIMH/Fall ’83 


gives you the clincher 


premium w'arranty to 


premium product. At a com- 


UCSD-P<i!?cal'* is a irildem^rk of the Regents pf U, of C. 


petitive price. Ask about 


CP/M ifr ^ iF^dem^rk Research, Inc, 


our dealer support prograrh 


TURBO DOS is $ tradfinafk: of Software 2000. 


fBS is a trademark of IBS, Iric, 


Caij collect (-^15} 443-3131 TWX 310-386^6003 IBSNET 


5915 Grahain Court Livermore nATi455n 


























































often had to patch around the prob¬ 
lems to continue work. We were only 
able to demonstrate at Comdex 
because of the quality, dedication, 
and perseverance of the implemen¬ 
tation team. This kind of debugging 
requires a high level of expertise. 
Having to do this debugging is the 
penalty you pay for being on the 
leading edge—if you wait for the final 
production hardware, you won't be 
first.) 

Finishing the Job 

Many people think that it is easy 
to bring up the Unix system on a new 
machine. In fact, it is possible to 
bring up a limping kernel with a 


buggy compiler in about four 
months. However, to bring up a sys¬ 
tem with all of the utilities, with an 
allowance for inevitable problems, 
with some performance tuning and 
commercial enhancements, and with 
everything tested and solid, takes 
about a year. Once Unix has been 
ported to a particular hardware type 
(e.g., the 16032 chip set), you can 
adapt the system to other configura¬ 
tions fairly quickly. Each OEM will 
use the chip set to build systems with 
various bus structures and I/O 
devices. Adapting Unix to a new con¬ 
figuration can take from one or two 
weeks (if the taiget machine works 
and only one or two device drivers 


are required) to several months (if the 
hardware doesn't work or is other¬ 
wise intractable, or if "strange" 
devices must be supported). Some 
people also refer to this configuration 
process as "porting" Unix, but the 
final process of adaptation to OEM 
requirements is not nearly so 
difficult. ■ 


Michael Tilson is vice-president jbr technical 
development at Humm Computing Resources Cor¬ 
poration (10 Sf. Mary Sf., lomrtto, Ontario M4Y 
IP9, Canada). He has many years of experience 
with Unix and Unix-based softVMre products. He 
has been involved with the implementation of Unix 
on several machines and is actively involved with 
industry efforts tv incr^se the level of standardiza¬ 
tion of Unir-Ifte systems. 


A compto fw 
MODULA-2? 
An intapiBter ftr 

PROLOG? 

MODULA-2/P-CODE • MODULA-2/NATIVE CODE • PROLOG INTERPRETER 
Available October 1983 Prices starting at $495.00 

from: Springer-VerJag New York 

175 Fifth Avenue 
New York, N.Y, 1(H>I0 
Att: Mark Langweiler 

Springer-Verlag NewYork Berlin Heidelberg Tokyo 
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Buy the People 
for the people. 



ALSO AVAILABLE 


• CCP/M-Se""' 

• COLOR MONITOR 

• 10 MEGABYTE 
WINCHESTER HARD DISK 

AND MUCH MORE 


OLYMPIA 

■PEOPLE’ 

MICROCOMPUTER 


RUNS CP/M-86"“and MS-DOS™ 


STANDARD FEATURES 


• TRUE 16 BIT CPU* 

Intel 8086 Microprocessor 

• 128k READ/WRITE MEMORY (RAM) 

Expandable to 512k 

• BUILT-IN DUAL FLOPPY DISK DRIVES 

1.3 Megabyte Total Storage 

• HIGH RESOLUTION TEXT/GRAPHICS 

25 Lines by 80 Columns 
640 by 475 Pixel Resolution 

• DETACHABLE. LOW-PROFILE KEYBOARD 

12 Function Keys 
Numeric Keypad 


The fcilJawing nanies are trademarks o1 the fallowing companies. CRM-S6'" and CCP/M-B6'"-Digital Research ^ MS DOS™—Microsoft^ VVtordStar" ^MicroPro, 
SuperCalc - Sorcim. dBase il‘“ - Ashton -Tate ‘ 16 - bit miciioprocassof with Ifl -bit d aiabus 



Introducing the People personal 
microcomputer from Olympia. Engi¬ 
neered to be powerful. Engineered to 
be people-friendly. Engineered for 
office performance. 

In fact, chances are you can’t buy a 
personal microcomputer that gives 
you more for your money. Because 
the People has ail the 
features that ensure the 
system will be just as 
viable tomorrow as it is 
today And it’s compat¬ 
ible with major software 
packages. 

WordStar’," 


and dBase E ™ 

For more reasons why you should buy 
the People for your people, send for our 
free brochure: Olympia USA Inc, 

Dept. BY10, Box 22, Somerville, NJ 08876, 
Or call the Olympia Sales Office in: 

New Jersey-(201) 722-7000; 

NYC-{212) 697-9051; 

Chicago-(312) 640-0300; 

Sealy, TX-{713) 885-7473; 

El Monte, CA-(213) 350-4173; 
Burlingame, CA-(415) 692-2880. 


O' 


© 1963 Olympia USA Inc 
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■ lYIKIA Engineered 
for office performance. 
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A BEST-SELLING PROGRAM 


WHERE ISrr? 

Wherever it is, we want Maybe, just maybe, we're 
searching for your program, but we'll never find it 
unless you call us. 

It has to be good, though. Because we’re tlie 
Software Guild"", an organization devoted to finding 
the very best microcomputer programs for packaging 
and distribution under the Softsmith™ label. Hundreds 
of titles have already been licensed to the Softsmith 
library. But they're only the beginning. Our goal is to 
have the best program in major categories on every 


popular machine. Of course, we can’t do it without you. 

If you're a program author or publisher, 'I’he 
Software Guild offers some distinct professional and 
monetary advantages. 

First, you devote your time to what you do best: 
programming. You c^n leave the manufacturing, 
packaging, documentation, distribution and customer 
service to us. 

Second, our revolutionary retail merchandising 
system will put your program before the public through 
the normal computer and software stores, plus record 
outlets, depanment stores, book shops, and more 
places where software has never before been available. 






Third, is royaides. Wider distribution means more 
substantial royalties. And, your Software Guild 
royalties start to accrue when the dealer makes his pur- 
cha.se in quantity, so you aren’t left waiting while 
money trickles in. 

Fourth is flexibility. We do not in.si.st on the 
exclusive rights to your program. You can deal with 
other publishers and distributors, or market your pro¬ 
gram yourself, while it is in Softsmith distribution. 

We know you’re out there, working and dream¬ 
ing, and we want to help make your dream come true. 
Our full staff of profe.s.sional evaluators are waiting to 
review your best-seller. 


So call us, wherever you are. 

Contact Regina Roberts at (415) 487*5200. 

Or write: 

The Software Guild 
293 5 Whipple Rd. 

Union City, CA 94587 

The Soft^v^ire Guild 

(415)487'5200 
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System Review 


The NEC Advanced Personal 

Computer 

High-resolution graphics, color, and 16-hit performance 

in an attractive package 

by David B. Suits 


Not long ago, 1 started looking for a new microcom¬ 
puter. Actually, 1 wasn't looking so much as musing 
about which computer would be a significant step up 
from my 8080-based system. My next computer, I knew, 
would have a 16-bit CPU (central processing unit). It 
would use Digital Research's CP/M-86, have a high-res- 
olution color-graphics display and come with dual 
8-inch disk drives. The drives would be arranged so that 
the disks could be inserted vertically (Perhaps I have 
strange wrist bones, but I find it uncomfortable to have 
to load disks horizontally.) I also wanted a detachable 
keyboard with four cursor-control keys arranged in a 
diamond-shaped pattern. The keyboard would have to 
have a separate calculator-style keypad for easy entry of 
numeric data and some special-function keys to make 
application programs (such as word processors) easier. 

Nothing advertised in the magazines met my require¬ 
ments. I thought I would have to start making some com¬ 
promises. 

The APC 

Perhaps NECTS (NEC Information Systems) read my 
mind. Its APC (Advanced Personal Computer) fulfilled 
my expectations (see photo 1) and, in fact, exceeded 
them. The NEC APC also has double-sided double-den¬ 
sity disk drives; the keyboard has 22 programmable 
function keys; there is a user-definable character set; and 
the system includes a real-time calendar/clock, a single¬ 
voice music generator, 128K bytes of RAM (random- 


access read/write memory), and 4K bytes of battery- 
powered RAM that will retain data even when the com¬ 
puter is off (see At a Glance box on page 284). There is 
also an automatic power-off feature so the machine can 
be turned off under software control. 

The APC is available in a monochrome or color model. 
The monochrome model comes with one disk drive; two 
drives are optional. The color model comes with two in¬ 
tegrated drives. The disk-controller chip, the NEC 765, 
handles up to four single- or double-density floppy-disk 
drives. Having "grown up" with single-density 5 Vi-inch 
disks, I was impressed by the new double-density 8-mch 
disks. The formatted capacity of each disk is 1 megabyte, 
and data is transferred via DMA (direct memory access) 
at 62.5K bytes per second. 

The APC Display 

The 12-inch CRT (cathode-ray tube) display is handled 
by NEC's 7220 GDC (Graphics Display Controller), a 
complex and powerful chip that can control up to 256K 
16-bit words of display memory, partition the display into 
four text or graphics areas, and perform figure drawing, 
area fill, panning, and zooming. The APC display refresh 
memory (without the optional graphics subsystem in¬ 
stalled) consists of 12K bytes of static RAM separate from 
the 8086 microprocessor's main memory. 

The screen has 25 lines of 80 characters each, with a 
26th line, or status line, at the top (see photo 2). The 
status Une shows a digital calendar/clock, indicates which 
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Photo 1: The NEC AFC (color model), with five volumes of documentation. The main power switch is under the display. The brightness 
and volume controls are under the disk drives. Note the main power cord, which attaches to the front of the system. 


of four latching-switch keys is down (Caps Lock, Grphl, 
Grph2, and Alt), and shows what NECIS calls the 
"speed/' a number from 0 to 9 that indicates the relative 
speed with which characters are output to the screen, 
(The speed is user-determinable from the keyboard, but 
it is not clear where its usefulness lies.) 

Each of the character positions on the screen is com¬ 
posed from a matrix 8 pixels wide by 19 pixels high. 
While some AFC special characters use the entire width 
or height of the matrix, the ASCII (American National 
Standard Code for Information Interchange) characters 
are displayed in an 8 by 13 subarea, and the user-defined 
characters are formed in an 8 by 16 subarea. 

The 8 by 19 character box and the 25-line by 80-char- 
acter screen give the screen a resolution of 640 pixels 
horizontally 1^ 475 pixels vertically. However, the status 
line at the top of the screen also occupies display 
memory, so the actual vertical resolution is 494 pixels. 
NEQS's CBIOS (customized basic input/output system) 
routines that come with CP/M-86 allow for turning the 
status line on and off but not for moving the cursor into 
that Une. To make use of the full 26 display lines, I had 
to write a custom routine to handle the GDC. The docu¬ 
mentation supplied with the AFC is extensive but 


seemed complex. After I understood the basics of the 
GDC, however, I found that it was relatively simple to 
get it to do what I wanted in the way of cursor, charac¬ 
ter, and attribute manipulation. The powerful graphics 
features of the GDC are a bit more difficult to manage, 
and I have only recently begun to tackle them. 

Any display character may have six attributes: overline, 
underline, vertical strike through, reverse video, blink, 
and color. The overlines, underlines, and vertical lines 
always appear in steady green, even if the character ap¬ 
pears in some other color or is blinking. 

There are eight screen colors available: black, red, blue, 
purple, green, yellow, light blue, and white (see photo 
2). (I prefer "magenta" to "purple" and "cyan" to "light 
blue," but NECIS uses the less esoteric names. On the 
other hand, NECIS refers to black as "secret.") In the 
monochrome version only black, green, and "highlight" 
(bright green) are available as color attributes. When the 
"reverse" attribute bit is set, the selected color appears 
as the background for the character, and the character 
itself is black, (I wish there were a way to select fore¬ 
ground and background colors on the color model so 
characters could appear in any of the eight colors against 
any of eight background colors. But that would require 
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Photo 2: The AFC display, shaiuing normal ASCII characters, special 
characters, and user-defined characters. Eight colors are available (in 
normal and reverse video), plus underline, overline, vertical line, and 
blink. 



Photo 3: Examples of color graphics on the APC. Although each 
pixel may be only one of eight colors, different colored pixels that are 
close to each other appear as new hues or shades. 



Photo 4: The APC keyboard. Twenty-two programmable function 
keys are above the regular keys. At the top of the keyboard is an overlay 
strip that can be used to indicate the programmed functions of the 
special keys, hlotice that the left Shift key is upside dawn (see text). 


that each character's attribute be extended by three bits.) 
The attribute for each character is set independently of 
the attribute for any other character 

NECIS offers an optional graphics subsystem board 
for the APC that consists of a second 7220 GDC and 
enough memory to specify the color for each pixel in a 
1024 by 1024 array. (The actual screen display, however, 
is a 640 by 494 movable ''window" into that larger area.) 
For the monochrome model, 128K bytes of RAM are 
added; for the color model, the graphics board contains 
384K bytes. 

The second GDC runs independently of the first, and 
the outputs of each are combined and sent to the screen. 
This means not only that text and high-resolution graph¬ 
ics may be displayed simultaneously, but also that they 
are manipulated independently of each other (like two 
transparent display planes, one on top of the other). 

The color graphics are impressive and fast (see photo 
3). The GDC chip is capable of a wide variety of figure 
drawing with area fill (including many kinds of patterns), 
panning, and zooming. 

The Keyboard 

The APC keyboard is detached from the main 
enclosure and sports 108 keys; 22 are user-programmable 
function keys on the top of the keyboard (see photo 4). 
The KEY utility program provided on disk allows the 
user to program only the first 16 of these keys; the re- 
maining six keys are "reserved," although no definite use 
is claimed for them anywhere in the documentation. 
They are programmable, but you would have to dip in¬ 
to the CBIOS routines to program them. To the left of 
these function keys is a key labeled PNC, which acts as 
a shift key, giving each of the 22 function keys a second 
function (also programmable). 

In addition to the alphanumeric and programmable 
function keys, there are, on either side of the space bar, 
four new keys: Grphl, Grph2, Alt, and Help. The Grphl 
and Grph2 keys access the APC's special characters 
(Greek letters, mathematic symbols, and character 
graphics). The Alt key is supposed to allow access to the 
user-defined character set, but it does not. (I had to write 
my own assembly-language routine to access this set. 
In the process I discovered that the APC's CBIOS 
routines could have easily allowed the Alt key to ac¬ 
cess the user-defined characters, but, for some reason, 
did not. I suspect that it was a mistake that might be 
remedied with one or two additional instructions in the 
code.) The Help key ordinarily echoes as a question 
mark, but application programmers may reprogram it 
to present help messages. 

Separate from the main set of keys is a 25-key cluster 
including a numeric keypad, a Delete key, an Insert key, 
a Qear/Home key, a Print key, a Break/Stop key, and four 
cursor-control keys. The CP/M-86 utility programs 
recognize the Break/Stop key as a Pause key (Control-S); 
pressing it once causes processing to stop and pressing 
it a second time causes processing to continue. Press¬ 
ing Shift along with the Break/Stop key generates Con- 
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THE IDEA PROCESSOR ™ 

A NEW CONCEPT IN THE MANAGEMENT OF TEXT AND GRAPHICS 


Much more than just the finest text editor —much more than just the most powerful cardfile system —much 
more than just a comprehensive document formatter— it's an integrated system that provides incredible power 
in the manipulation of text, graphics (from any source!), spreadsheets, programs, or just about any kind of 
information you can store in a file on your IBM Personal Computer, Index your source material—spreadsheets, 
graphs, excerpts from letters, memos, contracts, books—then build your document, using the marvelous 
Idea Processor editor in conjunction with the instant text database access afforded by the Cardfile. Or copy 
sections of your document into your own cross-indexed archive; legal boiler-plate, literary quotations, subroutine 
libraries—you design it. Cross-index each citation up to 10 ways. Print your document with auto-footnoting, 
auto-indexing, and imbedded graphs and spreadsheets. The Idea Processor thinks alon g with you.. .to multiply 
your productivity. 


TEXT SOUItCE MATERIAL 
(iiom ANY standard ASCII file] 



GRAPHICS SOURCE MATERIAL 

(Ejom ANY Graphics Progfaml 


The Idea Processor is more than just a program. It's even more than a software system. It's a new way of 
looking at the management of text, graphics, and documents. Use it to build your next contract, program, 
memo, letter, or article. You'll see what we mean. 


• The finest Editor available 

• The most powerful Cardfile program available 

• Editor and Cardfile are completely integrated 
and operate simultaneously 

• Fastest data base access 

° Move all or any part of a card to the docu¬ 
ment, or vice versa 

• Manages up to 64,000 cards in a data base 

• All commands entered via function keys or 
labelled keys for ease of use 

• Constantly available function key information 
Eighteen full screens of HELP messages at a 
keystroke 

The Idea Processor 


• Keyboard MACRO commands replace 100 
keystrokes with a single keystroke 

On screen underline and Boldface 

• Edits files up to 160K 

• Saves and indexes spreadsheets and graphics 
generated by any program 

• Incorporates spreadsheets and graphs in 
printed text 

• Auto Footnoting and Auto Indexing 

• Bi-directional continuous line and page 
scrolling 

• Uses full power of IBM keyboard and printer 

• Complete novices use it comfortably in an 
hour; full proficiency in four hours 

$295 


Integrated editor and cardfile program, text formatter, graphics management to 
integrate graphics from other programs into document and cards 


Requires an IBM-compatible personal computer with 192K of memory 


From your dealer or: 




0 ^^ 


9 


aeaWare 

225 Lafayette St. 


New York NY 10012 
212-334-8043 


Circle 219 on inquiry card* 


Idea Pmcessctr k a trademark of IdeaWamr Inc. 

IBM h a trademark of International 
Business Machines Inr. 


Visa and MasterCard 













































At a Glance 

Marne 

NEC APC (Advanced Personal Computer) 

Manufacturer 

NEC Information Systems 
S Mrlitia Dr. 

Lexington, MA 02173 
(617} 862’312a 

[NEC Information Systems should not be confused with NEC 
Home Eieaponics, distributors of the PC-SOOO micfocompurer, 
although both organizations are divisions of Nippon Electric Com¬ 
pany Ltd.) 

Dimensions 

Main enclosure: IR5 by T3.8 by 18 I inches: keyboard: 18,9 by 2,2 
by 8.5 inches 

Weight 

Main enclosure: monochrome model”52.8 pounds [24 kg); 
color modei—74.8 pounds (34 kg); keyboard: 5.1 
pounds (2.3 kg) 

Power Requirements 

105 vofts to IBOVAC. 50/60 Hz; 150-340 wans maximum 
(without options) 

Processor 

5-MHz NEC PD8086 16-brt microprocessor 

Memory 

4fC bytes of bootstrap ROM, 12SK bytes of dynamic RAM (expand- 
abie to 640i< bytes in increments of 128K bytes), and 4K bytes 
CMOS RAM with battery backup power 

Standard Configuration 

Main unit with integrared CRT display integrated disk drivefs] and 
five-sfot card cage, parallei-printer interface, RS-232C synchronous 
or asynchronous serial interface, programmable music generator 
with speaker, hardware calendar/ciock, 108-key keyboard 

Video Display 

12-inch diagonal CRT with Jong-persistence phosphor. 


black/green/highiight fmonochrome modei) or eight colors [color 
modei), 30 characters by 25 lines pius a 26th status line. Video 
resolution is 640 by 494 pixels with underline, overiine, vertical 
iine, reverse video, and blink. Character ROM has 224 charaaers 
with 256 user-definable characters. The video is controlled by a 
NEC 7220 Graphics Display Controlfer 

K^board 

Detached with 108 keys, including four cursor keys, a numeric 
keypad, and 22 dual-mode piogrammable function keys 

Disk Drives 

One (standard with monochrome model) or two (standard with 
color model] 8-inch double-sided double-density floppy-disk drives 
with a capacity of 1.2 megabytes each [single-density disks are 
also supported), integrated into the main enclosure 

Options 

RAM expandable to 640K, second serial interface, 8231 arithmetic 
chip, graphics subsystem board, hard disk, protoiyping boards 

Software Supported by NECfS 

Accounting Pius fS695), Benchmark VWDrd Processor (S495), 
Benchmark Telecommunicator (S95), Benchmark Mailing List 
Manager [S195J, Microplan Financial Spreadsheet (SI95), Microplan 
Business Planner (S495), dBASE II |S695), CP/M-86 (SI50), MS-DOS 
(S150), various terminal emulator and communications packages 
[from S245-S1485) 


Prices 

APC-HOl (monochrome, one disk drfve] S2748 

APC-H02 (monochrome, two disk drives) S3448 

APC-H03 (color, two disk drives) S419S 

Additional 12BK bytes RAM S 700 

Each additional 128K bytes RAM S 200 

Monochrome graphics subsystem S 448 

Color graphics subsystem S 648 

Arithmetic coprocessor chip S 250 

Additional serial port [with cable) S 335 

12-megabyte hard disk S2698 

Second hard disk S2398 

Engineering-development boards S 89 


trol-C; which CP/M-86 interprets as an interrupt. Print 
is a convenient way to issue Control-P and causes data 
being sent to the screen to be sent to the printer as well. 
Pressing Print a second time turns off that function. Del 
acts as an '"erase input line'" key {Control-X), Ins, which 
issues character code 1C hexadecimal, is merely echoed 
as Control-backslash. Clear/Home sends the cursor to 
the top left comer of the screen; pressing it in conjunc¬ 
tion with Shift will erase the screen. 

The four cursor-control keys are positioned in a dia¬ 
mond shape so that the up-arrow key is on top, the left- 
arrow key is on the left, etc. 

There is a useful feature that enables the screen to act 
as a ""window"' into a 50-line display area at any given 
time. Using the Control key in conjunction with the up- 
or down-arrow keys causes the window to move up or 
down through the larger display area, so that up to 25 
lines that have already scrolled up and off the screen can 
be easily displayed. 


The keys have an excellent feel and sound. It is the 
fastest and most comfortable keyboard I have used, and 
typing on it is a joy (with one exception, which TU men¬ 
tion later). 

Inside the keyboard is an 8048 8-bit microprocessor 
that monitors the keys. When a key is pressed, the 8048 
decodes it, sends an interrupt request to the 8086, and 
presents the key code to one of the 8086's ports. At the 
same time, the status of the switch keys (Shift, Control, 
etc.) is presented to another port. When the 8086 
acknowledges the interrupt, a software routine reads the 
keyboard data into a 64-byte FIFO (first in, first out) buf¬ 
fer. This manner of handling the keyboard has two 
desirable consequences. First, it relieves the 8086 from 
having to interrupt what it is doing to poll the keyboard 
every so many milliseconds to see if a key is pressed; 
second, the 64-byte buffer acts as a type-ahead buffer 
so that if you type faster than the application program 
can process the input, no characters are Likely to be lost. 
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COLUMBIA VP PORTABLE 

Ffc.i1u<lnt rBM PC and COMPAO 
[ickmpat'ibiiirv learned wuh 1h« mmf 
i::4‘i4rrp<«l>en^i^'B ^oMware cachaga in 
cne indu3lry ro daHver all Ife Fund 
ti-pns VUU nanri IncMjdcS 1^K PAM 
l^ciiiarVdalilK lfj 256 K 2 ' nair hFg*: 

finppv diEh dri^E with 320h DS^DD 
9 gTflgn ncfpnn KI?:J5' ctiM^clef* 
Futf IB?>1 d<Hrv|'jalldJ8 ftevtiaard The 
Linir Dfiiy weighs 32 lbs. 

PLEASE CALI FOR MORE OETAILS 


apple disk drives 
half HEIGHT 

AKPsuh/iline 5 v*- drives 

D«flr£jriMe wi th cohl fOUd' SiE" 

Otrerdri-ve wrrhdur ednEnutler. 249'* 


Fourth Chmensjon wi1 h ct]n[ri3l|i(!ir2Ty 
Foudh Dimenstoh . 23i9" 

MicraSciAS . 249” 

MicroSc I A2 with con Irol let ISy* 

f?aciaEli(el 289" 


We Offer You More! 


That's rtghL It you compare Ihe benefits of ordering from Malional Compuler lo all our competitors, you'll see why more 
smart shoppers tjyy from us everyday We save you money even b&fore you order with our toll free 000 line, and then if you 
find a lower advertised price we'll meet il- Since we stock what we advertise you can rest assured your order will be ship¬ 
ped promptly. In addition, if (or any reason you are not satisfied with any merchandise you purchase from National Com- 
puter you may return it tor exactly what you want or a lull refund- Check us out I We've been In business for over 4 years, 
and one glance at our catalog will domorrstrate the commitmenl we have to direct marketing and to our fine customers, 


VIDEO MONITORS 


AMPEK :30D t 2' Hl-rBS qinen' 
AMDEK3COA 12" AmUm 
AWDEK Coloi J Plug 13- Corg4 
AlMOEK Color 14 hr-res PGB 
AMQEK:310GGrsfB^ 


POPULAR SOFTWARE 

WofdStaT bv MicnjPio 2G9" 

nandorTi HovM Thesauiira 129" 

MAllMerge by MicroPro 
Sup«r3or1 by MitmPiiO 
SpbUSI 3r by M ICfQ PfO 
ilBagg lirMS-DOSor CP,'MBS 


LOT US t-2-3 c«|l lor dalfl He 

PC T ulor by Conip+ebeng lye 69" 
Horn* Actflunl ant Plu s 
CrcsBlelh by MIcroStuF 
PeachtrcB G U'ArWAP 4, pak. 

Sub^rC^lc by Sorcim.. .. 
VolksWriler by blelrse 
Microsoft Mul til-PUiTi ... 

MiCrO^U Ftlght Simulator 

VisiCaJc. 

ViaiFile .. 

ViSiTrentWPlOt 
VialScnedulB .. 

VisiWordIreg ISSKh 


QUADCHROME 
BY OUADRAM 

High Resol u1 1 oh 12" RGS CQIck 
monitor. 

*60 ehAfAdfir K 3S lines 
»E9niH K 24CV do1 rBsoluliOh 
■ 16 ealoys. high S Jow intemBltir 
■IhcludBS tSM PC cable 
■Very atfordable 

on., *529*® 

W< cawy I6e PhrtceJon PQS HX f£ 

tot ihily t49S.9'5 


KOALA TOUGH TABLET 


A new dlmensior, in compulBr 
CQhtrol-wjlh |ho 1owch of a linpar. 


SWEETER PLOTTER 

A simple lo operatE pioltor which 
easily InletacBS Id Ihc PC using a 
cenliDnics parBlt4l port- ComplBle 
wHh Boftwara. Wt 0l pens, papfr. anti 
□perslDri ntanual. List Pyice $79^.00 
SpiCiil Olier 52y* 

DISKETTES 
Buy m tDronly 
3M Scotch 
5' SS^DD 
diskettes 


3MSeDlch5v, saoOBtjr yMD . 25" 
3M Scnlch 5 % PS^pU fto^ of 10. 
V#fhahm5’-i SaDDaoKoF ID . . 29^ 
riBadlCle3n»noDiS.‘li#tie5''i 2r" 


HAYES IBM PC 
MODEM 


It. ®449®^ 


A ololessionat cnmmuhioal ibh 
clBvito nijjde by HATES. IhB Iwntlcr lo 
1 h< mlcro-CDmoutB* moaern iTiEfualTv. 
Il uses- advgncftb state-nl liif 4il 
tBchniilfjfly 11 plups dirncRy inlf. Ihe 
ISM PC and ciimpletB wiih 

man, dbbIuI Pijnrikiins arwl Isalutnii 


Madems 


Hayaa Smaitmodem 300. 

Hayaa SfPiarrnoaam 
NovaMi^h J-Cb 1 0-600 baud. 

Anchor Mark 1300baud... 94" 

Anchor Mark VIII 300 Vi 12TO bauDSa" 
RLKOM PC212A riBM PCL .. CALL 
CACTUS racbfMHogy (I BM PC] 299" 


MICROFAZERS byOuedram 

PRINT BUFFERS 

Please call lur (iriCos CHi IhA COfl 
frguratiOD or your bhoka 


EaSLE CODlPtfTGf? 


PLEASE CALL FOR 
DETAILS ON OUR EAOuE Ha 
AND EAGLE PC SYSTEMS 


COMMODORE 64 


CALL FOR PRICE 

CDMiVIODGHE 1S41 Disk PtEwe ■ Call 
COMMOPORE 1535 Pfi filer 2«9" 
Oaiaanl ta program recortJar 65" 

DATA2OZ-HiSflOc.orumn130e 229" 
CABOCO Centronics iPtei race 94“ 
Micro Syslam RS 232 Inlerlaca SS"* 


We cirnry a corajpTflra ^r^e of 4C- 
ceiiDfjaa snd scfiwa/p (of rb* Com- 
tnodofe. PJeaae CaW. 


CALL FOR ATARI TOO' 


9 cof ono 
IBM PC COMPATIBLE 
DESKTOP COMPUTER 

fJBM., dual 320K dish drl,e3. 9" 
display, serial 6 parallel ports, and 


MS-DOS 


IBM PC COMPATIBLE 
PORTABLE 


12B.K dual 32tW(, diak drives. 9" 
dtspiay, SBvIdI .9 parallel pbrts, and 
MS-DOS. 

Please call or wrtle fur mora dalsHs 


# QUADLINK 

bv Quadra m 

0 . 1 , *499*® 


P*nw you can run Apple soRware ion 
your IBM PC Ad^ra^ced lechnOlCOy 
liom Iba IBM PC peripherat leader 
Cuadranv has it possibla 

Quadlirik allows uai-ng all IBM 
emhancemeots whUe running Apple 
soPlware. intludina all peripherals 
Now ybu C4A enjoy ihe best of both 
i^Otlwara worlds including hl-ras 
games, special packages nol 
available on- the IBM PC. Appk-iye 
your 1&M loday' 


Cell ioi spaclal priea 

RX-BO 

Bpec:. - Price 


EPSON FX-lM 
GEMINI 10X 
GEMINI 15 

C-lTOH B51D 
C-ITOH 15S0 
NEC BDESA 
QROTHER HR 1 P””* 
CANON AftOINK JET 
TRAN^TAR 


OKIDATA MLg2 


160 cbs. 10" carriage. BO columrMi 


Oniy 


S 49995 


TrBCEbrlorMU92. 

GKtOATA S3 . 

OKIDATA 62A with trac tor 
OKIDATA BAApar. w/iradldi 


transtar 315 
COLOR PRINTER 


Prinie 7 colors plus more than 30 
SHadas. all in a sihfile pass dl lha 
print head. And H'S bVilf by Seiko 


Only 


S 549 *® 


LETTER QUAUTY PRINTERS 

C ITOH F-lDStarwfiler40cpa 1149" 
C ITOH F-tOSlarwri1er55GpB 1649" 
Daisywriiei 40 cp9 wr4@K butre-riOA?’ 
NEC 3510 36 ops RS-232 serial. 1399" 
NEC 3530 3G Cps parallel 1469" 


NEC 3550 Sprtnwriter 
for IBM PC 


Only 


®1889*® 


ii lt*s H©r©! 

Your Guarantee of Satrstaction 


FRAMKLIN ACE 12Q0 

Apple II compatible coinputar — 64A. 


uppen'lowar peso, and more 
FRANKLIN ACE IDOO AVAILABLE 
PLEASE CALL FOR DrfAILS 
SyAlem packages a1 special prices, 


APPLE II ACCESSORIES 

125" 


IBM Persortfli Computer 

includes 64K. 2 DGJDD 320K drives 
keyboard, Sirf&r video card and MS 


please CALL FOR SYSTEM PRICES 


Columbia MPC 
IBM PC compatible systein 

includas 129K. 2 OSfDD 320K drives 
keyboard, video card. MS-DOS S 
CP/M H6 soli wane. Monitor ndi Iftclud- 


P LEASE CALL FOR SYSTEM PRICES 


OUADRAM QUAD BOARD 

256 K.nw® 399 *® 


B12 OUADBOARD 


549* 


H K 269" 256K 51 2K 639" 

QuadChi-bme RGB Color Wnnttor Call 
Coming soon' Wev, dirrcr connect 
modem 


Grappl-er Plus 
PKASOlnlarlace 
Grapple' BuFlerbaard 16K 
Hayes MkrpMpdem II wllh 
larnvinal package.. 
ViaekaOcdlumncard 
Enhancer II 

Uliralerm 12Bk4& video card 
Wizard 0POcard . 


MEGAPLUS 

64 K Wllh serial 5 clock 
12BK 1 g^K 449" 2&6K 4 

64K wiih paiallal & senei 
12BM 439" 192K 49g»- 256K 5i 

Mega Pak pphon f?5EKl Id 
Bt2K lOlal 

COM BO PLUS 

54K wJiri serial, parellei A dock 3: 
12aK 399“ 192K 4 59" 2S6K 4l 

IfO PLUS 

Serial, parallel clock and ga 
edapler porl Tl 


Apparat,lnG. 


MICROSOFT 


PREMIUM SYSTEM 

Includes £'00 SohCard, 16K Flam- 
Card. Videx Vidaoierm, adflswHCh. a 
CPrM User Guide by Adam □jbcflia 


CombdCard with par3.|lei pnoEer pdft, 
AsynCrpnous communlcaiions ( 
RS-23Z iwrl, snO cldckJcalendar 16S*‘ 
RS-232 cabte Ipr combo card 29" 


List 755,00 Only 

cia' 


price 


$459 


95 


z.ao SdUCerd by M .crosoll 229h 
16K RanvCdrd by MlcroSPlt 


Frederlckf P la nt ronlc s 
COLORPLUS CARD 

widrarismari uilllty sotiware 399" 

DISK DRIVES FOR IBM PC 

Tandon TM l(X3-3 DSiDD 249" 

T andon S %' ‘ Hal F-Helghls CALL 

DavdoaSmb _ CALL 

Davopg ID mb CALL 

Daveng 15 mb. CALL 


We guaranice every Item in this adveflisement for 30 days. If, for any 
reason whatever, you are not satisfied wifh any merchahdlse pur¬ 
chased from us. we want you to return It to us at our eitpensB- We will 
exchange If tor exactly whal you 'want^ or will refund your money, and 
Include any shipping charges you have paid- 

NATfONAl COMPUTER PRODUCTS 


^fFPVffiWvWViWiTWlTmTO 


National Computers Fait 1983 coliection of State^of' 
the-art computer merchandise is available now. 
You'll find dozens of products, including computers, 
printers, video monitors, modems and accessories 
For IBM PC, APPLE lie and many other computer 
systems, all at the great prices you expect from us, Et 
includes dozens of iliustations and informative 
descripliorrs. For your copy send *1 00, which we will 


T&aidflr eiln434 S"h» nXin^y grdpr ^*5^lBr■E check, f’arscmal ChftCkS 3 wePka Id ^IsAi Prn;»f«MBCl 2'-i cauh dUcnunE 
Wp Vi^, M»9i«fCard. Amvric-BA Evpfeaa, Diner.a Club snu Carft Blanche Shiupmg handling £ m^uj^nca 

chargeb add 3^4 inarchai>di^ EciEal imin. (SfXli EH^lilcinip Tg^iceni^ atjd 6^v uivs lak For-aign uisiomara pkeaae call eir 
wrilB. Fricea and availabiiliv BUbjwci ig withcwi no1<De am agnipmem i& new apd wwia.-mad by tha fn*nirr«:itn>9T 


TOLL FREE 


credit to your next order. Circle 1 on inquiry card. 


ORDERING 


800 - 854-6654 


national computer products 

8338 Center Drive, La Mesa, CA 92041-3791 ad#iob3 

Infemiallon on produdi, end order Inquirtos coR (619) 460-6602 ColK, Alaska, 6 Hawcrtl Call (619) 698-8086 


DEALERS, WE BUY EXCESS STOCK, PLEASE CALL OR WRiTE^ 
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Jhe 

Esprit product line 
has the right performerforevery 
terminal role. It begins with Esprit I, an editing 
terminal at a conversational price. This basic Esprit 
presents crisp, clear video in comfortable green phosphor on a 12" 
diagonal screen. The integral typewriter keyboard has a 14-key numeric pad 
with alternate function key modes. Esprit 11 delivers additional editing features, plus the 
convenience of a detached keyboard: enhancements you’ll appreciate in data entry. Esprit III meets 
a wide range of teiminal applications. It costs much less than a TVI925, but gives a significantly 
stronger performance including line drawing graphics, a broad repertoire of video attributes 
and editing commands, 22 user definable function keys and an optional 4-page display memory. 
Esprit III COLOR delivers the full Esprit III performance in eight brilliant colors. 

There’s an Esprit that's ready to star in all your terminal roles. Auditions are being held by your 
Esprit dealer right now. 


Esprit Systems, Inc., Hazeltine Terminals Division, 100 Marcus Drive, Melville, NY 11747 (516) 293-5600 
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Photo 5: The j4PC nonmaskable interrupt switch. Access to the switch 
is possible only by remcfuing a rubber plug in the rear of the keyboard. 


The keyboard has an undocumented feature. A dose 
look reveals the absence of any CPU reset key. Nor does 
the main endosure have such a switch. The only "panic 
button" evident is the main power switch^ which is a 
poor substitute for a reset. There is nevertheless a hard¬ 
ware reset switch hidden inside the keyboard. (It took 
me several weeks to realize it was there,) Access to it is 
possible only by removing the rubber plug on the rear 
of the keyboard (see photo 5). You can stick a finger in¬ 
side and press a momentary-contact switch that gener¬ 
ates the 8086 nonmaskable interrupt. Unfortunately 
unless you have inserted the proper jump vector into 
low memory, the 8086 jumps to a routine that prints 
"INTERRUPT TRAP HALT" on the screen and then 
stops dead in its tracks. The APC then has to be turned 
off and back on. I would have thought a warm or cold 
boot of CP/M-86 would have been more useful, but this 
is better than nothing. 

Inside the Main Enclosure 

One reason I was especially interested in the APC was 
because I had learned to associate NECIS with high- 
quality products. I was not disappointed. 

On the outside, the APC has a clean and aesthetically 
pleasing design. A peek inside the main enclosure (see 
photo 6) reveals a thick steel chassis that reminds me 
of the tough insides of NEC's Spinwriter. The top cover 
securing latches, for example, could have been plastic, 
but instead they are %-inch steel. The routing of all cables 
is neat and secure. There is nothing that hints of any 
last minute changes (except that the red, blue, and green 
bias pots on the analog board have been replaced by 
small shorting jumpers). 

The two slim 8-inch disk drives to the right of the CRT 
are NEC's own (FD 1165 S). The six-slot card cage is oc¬ 
cupied by three 100-contact circuit boards (not, alas, 
S-100). One board is the main processor board with the 
8086 and 128K bytes of RAM, Another board contains 
the controllers for the CRT, disk drives, and serial and 
parallel interfaces, with an empty socket for an optional 


8231 arithmetic coprocessor chip. (Rumor has it that 
NECIS may soon offer the 8087 chip instead.) The third 
board contains an additional 128K bytes of RAM and the 
second 7220 GDC with its own 384K bytes of RAM. Add¬ 
ing a second serial controUer and the hard-disk controller 
would take up two more slots on the card cage, leaving 
only one. But the size of the boards (11 by 9V2 inches) 
allows for a great deal of hardware on one board. You 
could, for example, get another 384K bytes of RAM 
(bringing it up to the maximum 640K allowed) on an¬ 
other board and still have room for something else. (A 
light pen would be nice.) 

Documentation 

The APC documentation is slick. Pages are typeset and 
arranged in two small three-ring binders. The Operator's 
Guide gives the user a brief overview of the system, un¬ 
packing instructions, etc. The System Reference Guide con¬ 
sists of several hundred pages of detailed descriptions 
of the APC hardware. I was amazed at the amount of 
information provided. There are even IC (integrated cir¬ 
cuit) data sheets for the 8086 processor, the 7220 GDC, 
the 765 disk controller, and other important chips. (Not 
included are the data on the 8048 keyboard controller, 
the 8255A programmable peripheral interface, and the 
1771 sound generator.) In addition, there are 22 pages 
of schematics. Even the lAL (Programmable Array Logic) 
decoding specifications are provided. Each manual has 
a table of contents, and the System Reference Guide has 
a glossary. 

The CP/M-86 operating system has two other manuals; 
the CP/M-86 System Usefs Guide and the CP/M-S6 System 
Reference Guide. They are typeset versions of Digital 
Research's manuals, with additions and caveats concern¬ 
ing the AFC implementation and APC-specific features 
such as music generation, user-programmable charac- 



Photo 6: Inside the APC fcolor model). At left are the two 8-inch 
disk drives^ To the right is the ventilation fan. Behind the fan is the 
six-slot card cage, presently occupied by three boards. To the left of 
the card cage is the CRT, and behind that is the main analog board. 
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ters, and so on. These manuals live up to Digital 
Research's strict requirements for near-completeness 
amid utter confusion. But a clever reader can often figure 
out some way to arrange a series of trial-and-error ex¬ 
periments on the computer to discover what the manuals 
were hinting at. Maybe, 

In the text portions of the four manuals, I found only 
five typographical errors. The tables and drawings, how¬ 
ever, were another matter. At last count there were 76 
errors, most of them minor, but some of them the source 
of a great deal of confusion and wasted time. 

An optional Maintenance Guide includes data not pro¬ 
vided in the System Reference Guide, most notably a 
trouble-shooting guide, schematics for the analog board, 
and several pages of illustrated parts breakdowns. The 
trouble-shooting guide is interesting in that, if a faulty 
part is located, it instructs you to send the entire sub¬ 
system in for replacement, I suspect that this will make 
field maintenance of the AFC a simple matter. Fortunate¬ 
ly, my machine has been performing flawlessly from the 
time 1 first plugged it in, so I have had no occasion to 
seek maintenance. 

Problems 

The AFC has some minor annoyances. I mentioned 
that the keyboard is excellent with one exception—the 
left Shift key. The key cap is about two and a half times 
wider than usual, which makes finding it with your lit¬ 
tle finger an easy matter. The cap attaches to the switch 
underneath by means of a shaft that comes down from 
the left edge of the cap. Unfortunately, a typist's fast- 
moving little finger often presses down near the center 
or the right edge of the cap. This applies torque to the 
shaft, which then binds—a real nuisance. Fortunately, 
the key can be unsoldered from the printed-circuit board 
underneath and moved over to the right (it's as though 
the keyboard was designed for the key to be soldered 
into either spot). This solves the problem of the stick- 
tng key, but at a slight aesthetic cost: the keycap must 
now be turned around, and you see Shift printed up¬ 
side down, 

A second problem has to do with the way the CHIOS 
routines handle the keyboard under CP/M-86. 1 men¬ 
tioned before that the Alt key is not decoded to give 
access to the user-defined characters as it should. In ad¬ 
dition, there are certain key strokes which the CBIOS 
routines will not allow your program to know about. 
Specifically, the programmable-function keys will always 
generate meir programmed sequence of characters, and 
CONTROL plus the up- or down-arrow key will always 
cause the screen to scroll up or down. There is no way 
to intercept these key codes to take some other action 
unless you write your own keyboard-decoding routine. 

The third problem concerns the display. When a large 
portion of the screen holds characters in reverse video 
(or when the graphics have printed over a large area of 
the screen), there is a flicker to the display. The display 
also wiggles slightly, although most people probably 
would not notice it. 


Support 

What kind of support is the AFC owner likely to get 
from NECIS? Over the past four years I have occasionaUy 
dealt with NECIS for servicing of my (second-hand) 
Spinwriter printer. I have found the company consistent¬ 
ly courteous, prompt, and helpful (over the phone, 
anyway). Although the printer is years out of warranty, 
they sent me, free of charge, an upgraded main pro¬ 
cessor board for it, along with a more recent users 
manual. 

Although NECIS wants its APC customers to deal with 
their dealers and not directly with the head office, the 
head office seems to be bypassing its dealers and going 
directly to its customers. I was recently mailed an up¬ 
dated version of the CF/M-86 disk, but my dealer has 
not received a copy (The updated version, by the way, 
provided for a 200 percent speed improvement in cer¬ 
tain disk accesses and included Digital Research's GSX-86 
graphics-system extension package which provides 
graphics handling routines allowing programs to talk to 
a number of graphics devices (CRTs, printers, plotters) 
in a uniform manner without having to worry about 
coordinate translations and scaling.) 

Several months ago 1 received a letter from NECIS say¬ 
ing that some users felt the ventilating fan in the color 
model was too loud. (It is. The fan is a 4V2-inch Sanyo 
that is noisy when the APC is positioned close to a wall 
that reflects the noise.) The letter said that users will be 
able to pick up smaller fans from their dealers and in¬ 
stall them themselves. How much will this cost the user? 
Nothing, Moreover, NECIS does not even require the 
original fan in exchange. Unfortunately, my dealer was 
not told about these new fans, and even after several 
months he has still not been able to get any. 

In spite of the lack of communication between NECIS's 
head office and the dealers, I believe that NECIS is tak¬ 
ing a continued interest in customer satisfaction. The 
company distributes a number of software packages for 
the APC and each package is guaranteed to conform to 
the specifications supplied with it. (If it doesn't, NECIS 
will fix it or give you your money back.) Because the soft¬ 
ware includes database management, accounting, 
spreadsheet, word-processing, and communication 
packages, the company's guarantee is a significant in¬ 
dication of its support for the APC. 

All of its software, however, must be run under the 
CP/M-86 operating system. Will NECIS support any 
high-level language or any other operating system? Yes 
and no. MS-DOS, the operating system from Microsoft 
that the IBM Personal Computer has made so popular, 
is now available for the APC. Getting a copy however, 
has been so far impossible. Ill have to wait and see what 
happens. As for a high-level language from NECIS, there 
is pros BASIC, a BASIC interpreter provided only to 
dealers for running some graphics demonstration pro¬ 
grams. Although no documentation is provided with 
pros BASIC, I did a little experimenting that revealed 
that it is similar to Microsoft BASIC with almost all the 
bells and whistles you could imagine and with some 
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Circle £90 on inquiry card 


Circle 156 on Inquiry card. 


Circle 437 on inquiry card. 


Met'Chem Internahonai Corpora’ion' 

2911 Dixwell Avenue Hamden. Conn.06516 
Telephone: (2031 248 3212 


Authorized Oistiibulor 
informaticin Procasting Products 


The list is too long to Lnclude here (NECIS can provide 
about a 30-page list), but one item is worthy of note: 
Ticom (134!TO Washington Blvd., Marina del Rey, CA. 
90291) has reportedly adapted the UCSD p-System for 
the APC and added support for the AFC's graphics, 
music, and clock/calendar features. This opens a whole 
new range of application software. 

It is by now a firm tradition that each brand of com¬ 
puter be supported by some kind of newsletter. An in¬ 
dependent APC news joumaT NexWorld (285 Beach St,, 
Belmont, MA 02178), began publication in April, A slick 
(and a bit expensive) monthly publication, it is under 
the editorship of Kenneth T Mazur, 

Conclusion 

When I set out on my search for a new-generation 
microcomputer, I had a checklist of desirable features. 
The APC fulfilled all my requirements and then some. 
I am pleased with its quality, design, and power. The 
high-resolution color graphics are impressive. The 
manuals supplied with the system contain a great deal 
of information about the machine's hardware. The prob¬ 
lems I've encountered after six months of fairly intimate 
work with the APC can be classified as minor an¬ 
noyances, On a scale of 1 to 10, I give the NEC APC a 
9.B 


/ would like to thank the staff of the Computer Center of Rochester, New 
for their assistance in the preparation of this article. 


David B, Suits, assistant professor of Philosophy at the Rochester Institute 
of Technology, is cumwtiy stwiiyifigjijrffn A4S in Computer Science. He has 
written articles for other microcomputer publications, published the book Color 
Graphics for Intecolor 3651 and Compucolor n Computers, and is 
coeditor of Colorcue, a newsletter for Compucolor and Intecolor computer 
users. He can be reached at the College of Liberal Arts^ Rochester Institute 
of Technology, POE 9887, Rochester, NY 14623. 


Listing 1: The Sieve of Eratosthenes Benchmark Program written 
in PTOS BASIC pr the NEC APC 

5 DEFINT A-Z 
10 S-ei90 
20 DIM F(S) 

30 PRINT ^^10 ITERATIONS" 

40 FOR M = 1 TO 10 
SO C=0:roR 1=1 TO S:F(I) = 1:NEXT 
60 FOR I -1 TO S:IF F(I) -0 THEN 100 
70 P = I-kI + 3:K = I+P 

80 IF K < or = S THEN F(K) = 0:K = K+ P:GarO 80 
90 C = C+1 
100 NEXT 
110 NEXT 

120 PRINT C" PRIMES" 


powerful graphics commands. I hope NECIS chooses to 
release this BASIC, 

To test the speed of the AFC, I rewrote the Sieve of 
Eratosthenes program (see listing 1) in PTOS BASIC, Ex¬ 
ecution time (10 iterations): 1680 seconds. After remov¬ 
ing line 5 (so that variables were single-precision floating 
point), execution time slowed to 2070 seconds. (The pro¬ 
gram was adapted from the BASIC version for the pro¬ 
gram listed in 'Eratosthenes Revisited, Once More 
through the Sieve," January 1983 BYTE, page 283). 

The APC is a member of the new generation of high- 
performance microcomputers. It wiU not compete in the 
low-end market dominated by Apple, Atari, Radio 
Shack, and Commodore, It does, however, represent an 
option to the IBM PC, but its success as a PC competitor 
will depend to a large extent on independent hardware 
and software vendors. There are already dozens of 
CP/M-86 programs—from business applications to lan¬ 
guages to games—available from independent vendors 
that are written for, or can be customized for, the APC. 


5 Megabyte 
Winchester Disk 
$375.00 

These are factory new units. Every unit was 
burned in for more chan 48 hours, and then 
passed final certification, Each unit comes 
with a 30 day warranty from Software Ser¬ 
vices. These units are the closc-out of a major 
manufactucer's 19SZ produa line. This is a 
one time ofter^ limited cp units on h^d. 

Product Foaturas: 

1) 6.4 Megabyte raw capacity 

2) Standard ST506 interface 

3) 5.0 mbits per second data transfer 

4) LT5 milliBecond track to track 

5) Reliable rack and pinion positioner 

6) Same profile a$ 5^-inch floppy 

Add $12.00 iVid Jiflndirn^ jtjcr tiisJt 

njoKKil facepiate ti $5.00, ProdMct nmnwai alone is $5.fX). 

Cpft gudniii^ pTis^tti. Temu are penonoi or 

Software Services 
721 Ql«nhav»n Court 
Boulder, CO $0303 
(303) 494-1516 


FOR YOUR APPLE, 
RADIO SHACK 
IBM PC, 

OSBORNE ETC 

DISKETTES-5V4 IN. 

^ COMMAN D 

SSDO S2.10Ea./50 $1.90 Ea,/80 b1S"‘ 

DSDD $2.85 Ea,/50 $2,75 Ea,/80 

HARD DISC SUBSYSTEMS 

5MB 10MB 15MB 

APPLE $1325. $1525, $1725, 

IBM $1350. $1550, $1750. 

We carry Daisy Whed Printers, Floppy Disc Drives, 
Monitors, Terminals, Expansion Boards. Software, 
Ribbons. Printwheds Etc. 

Can Toil free 1-800-638-2436 

We a.TB open on SaluTElajs: 9:30 AM Id 1 PM 
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You’ll never see Infocom’s graphics 
on any computer screen, l^cause 
there’s never been a computer built 
by man that could handle the images 
we produce. And, there never will be. 

We draw our graphics from the 
limitless imagery of your imagi¬ 
nation—a technology so power¬ 
ful, it makes any picture 
that’s ever come out of a 
screen look like graffiti 
by comparison. And 
nobody knows how 
to unleash your 
imagination like 
Infocom. 

Through our 
prose, your 
imagination 
makes you part 
of our stories, 
in control of 
what you do 
and where you 
go—yet unable 
to predict or con¬ 
trol the course of 
events. You’re 
confronted with 
situations and log¬ 
ical puzzles the like of 
which you won’t find elsewhere. 

And you’re immersed in rich envi¬ 
ronments alive with personalities as 
real as any you’ll meet in the flesh— 
yet all the more vivid because 
they’re perceived directly by your 
rhind’s eye, not through your exter¬ 
nal senses. The method to this 
magic? We’ve found the way to plug 
our prose right into your psyche, and 
catapult you into a whole new 
dimension. 

Take some tough critics’ words 
about our words. SOFTALK, for 
example, called ZORK® Ill’s prose 


“far more graphic than any depiction 
yet achieved by an adventure with 
graphics.” And the NEW YORK 
TIMES saw fit to print that our 
DEADLINE'''^ is “an amazing feat 
of programming.” Even a journal as 
video-oriented as ELECTRONIC 
GAMES found Infocom prose to be 
such an eye-opener, they named one 
of our games their Best Adventure 
of 1983. 

Better still, bring an Infocom game 
home with you. Discover firsthand 
why thousands upon thousands of 
discriminating game players keep 
turning everything we write into 
instantaneous bestsellers. 

Step up to Infocom. All words. No 
gr^iti. The secret reaches of your 
mind are beckoning. A whole new 
dimension is in there waiting for you. 





inpoconx 

The next dimension. 

Infocom, Inc,^ 55 Wheeler Si., Cambridge, MA 02138 

For your: Apple II. Atari, Commodore 64, CP/M 8', DEC Rainbow, 

DEC RTll, fBM, NEC APC, NEC PC 8000, Osborne. Tl Professional, 
TRS flO Model I, TRS 80 Model III. 

Circle 226 on inquiry card. 
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Photo 1: The TRS-80 Model 4 may look like a Model HI in a white cabinet, but it is really a new computer (All photos by Glenn Mead.) 


Radio Shack's TRS-80 Model 4 


This Model Ill-compatible computer has a host of new features and 

a lower price tag than its precursor 


by Rowland Archer Jr. 


The design of Radio Shack's new TRS-80 Model 4 com¬ 
puter is proof that large corporations can be responsive 
to the needs of their customers. An enhanced version 
of the popular TRS-80 Model III, its new features read 
like a Model HI owner's wish list. Highlights include a 
24-line by 80-column screen with norm^ and reverse 
video, an enhanced keyboard, a 4-MHz Z80A central 
processor, up to 128K bytes of RAM (random-access 
read/write memory), the ability to run normal CP/M, 
and an internal speaker for sound output. The Model 


4 can also run any Model III software in a totally com¬ 
patible mode. I tried hard, but 1 couldn't find a single 
piece of Model HI software that didn't run perfectly on 
the Model 4. 

Overview 

The least expensive Model 4 is the $999 tape-based ver¬ 
sion. For $1699 you can get a Model 4 with one disk 
drive; most people will probably buy the two-drive 
system, priced at $1999. You can start with any model 
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and upgrade in stages all the way to the top of the line. 
Separately priced options include 64K bytes of memory 
for $149, the first disk drive for $649, the second disk 
drive for $240, and a 5-megabyte Winchester disk drive 
for $1999. There is an additional installation charge (not 
specified) for any upgrade. Radio Shack plans to offer 
a high-resolution (640 by 240 pixels) monochrome 
graphics plug-in card for $249.95. 

If you own a Model HI, you weren't forgotten. You can 
upgrade a Model III to a Model 4 for $799. This may seem 
expensive, but the upgrade includes a completely new 
main circuit board and keyboard, lets you run all your 
old software, and gets you into the new Model 4 world. 

The cassette version of the Model 4 looks (photo 1) and 
acts a lot like a TRS-80 Model III in a white case. It in¬ 
cludes 16K bytes of RAM, Microsoft BASIC in ROM 
(read-only memory), a 16-Iine by 64-column upper- and 
lowercase display, a parallel printer port, and a cassette 
I/O (input/output) port. The keyboard has been upgrad¬ 
ed to include a control key, a caps lock key, and three 
function keys. Those are the only new features that are 
standard with the cassette-based Model 4. You must add 
at least one disk drive to get any other Model 4 features, 
even the internal speaker. 

The single-disk system includes the above features 
plus one ISOK-byte single-sided double-density disk 
drive with 40 tracks. The $1999, two-drive system also 
adds an RS-232C serial port, 

A disk-based Model 4 is a dual-personality machine. 
When you run Model III software, it mimics a Model III 
exactly. But when you boot the TRSDOS 6,0 disk that 



Photo 2: A nest of blue wires bears witness to an engineering staffs 
last-minute work to get the hugs out of the Model 4, 


comes with any disk system or upgrade, the real Model 
4 and all of its features emerge. CP/M Plus, an extra-cost 
option not available at the time of this writing, will also 
run in Model 4 mode. 

Any Model 4 can be upgraded to 128K bytes of RAM. 
Because the Z80 can address only 64K bytes of memory 
at a time, the extra memory is switched in and out of 
the top 32K-byte bank of the Z80's address space. 
TRSDOS 6,0 software can use the extra memory for a 
printer spooler or memory disk (more on these later). 

Model III Compatibility 

When my Model 4 arrived, the first thing on my mind 
was to check out the claimed Model III compatibility. I 



At a Glance 

Name 

Keyboard 


Radfo Shack TRS m Modef 4 

70 keys including control, caps lock, three function keys, and 


Manufacturer 

Radio Shack 

separate numeric data-entry pad 

Standard Features 


One Tandy Center 

16-line by 64-column display full ASCII charaaer set. parallel 


Fort Wbrth, TX 76J02 

printer port. Wodei 111 compatibility on all models; Model 4 mode 


Price 

with 24-lrne by 80-column display sound capability on disk- 
based systems. RS-232C serial port on two-disk systems 


Si99 |T6K bytes of RAW; cassette storage) 

S1699 f64K bytes of RAW; one disk drive] 

Software 


S1999 |64K bytes of RAW; two disk drives) 

Runs all Model 1(1 software; all models Include Model 111 ROW 


$149 (additional 64K byte5 of RAW, i2SK bytes maximumj 

BASIC; disk i^^tems include TRSDOS 6.0 and TRSDOS 6,0 BASIC; 


Dfmen$lons 

18/2 by 20/2 by UYi Inches 

CP/M Plus optional 

Documentation 


36 lbs. (with two disk drives] 

Getting Started with TRS-80 BASIC, beginner's guide. 342 pp. 


Processor 

Model 4 Disk System Owner's Manual, advanced users 
loose-leaf reference guide. 500 pp. 


Z80A ronnirig at 2 MHz (Model 111 mode) or 4 WHz (Model 4 

Intfodoctfon to >bur Disk System, TRS-80 Model 4, beginner's 


mode] 

guide. 42 pp. Ali the above include table of contents and index. 


Memory 

Model 4 Quick Reference Guide, TRSDOS 6.0 and BASIC com¬ 
mands, 38 pp, 


I6K: bytes of RAM minimum, optional 64K bytes or I2SK bytes; 

I4K bytes of ROM (active only In Wodei 111 mode) 

Audience 


Data Storage 

Users looking for an expandable system capable of running 

BASIC and a wide range of Model III TRS-80 and CP/M software 


Cassette in Model HI mode: a maximum of four (two in main 
unit, tvvo external) slngle^sided double-density floppy-disk drives 
noiding I80K bytes each: a maximum of four 5-megabyte exter¬ 
nal hard^Jisk drives may be added 
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was admittedly skeptical because when the Model III 
was announced, it was claimed to be compatible with 
its predecessor, the Model I. There was some truth to 
this claim, but there were also enough differences to 
cause most non-BASIC Model I software to require 
modification before it would run on the Model 111. 

After unpacking the Model 4 and admiring its off- 
white, textured plastic case (no tears here for the demise 
of battleship gray), I plugged it in and booted up a Model 
III TRSDOS disk. The familiar opening graphics of a 
Model III appeared, and everything worked OK begin¬ 
ning with the "TRSDOS Ready" prompt. 1 ran several 
BASIC programs and found no problems. So far I was 
not too surprised, because BASIC provides a fair amount 
of insulation from hardware differences. 

Determined to find the cracks in the Model 4's armor, 
1 started running Radio Shack machine-language soft¬ 
ware. Scripsit, Visicalc, and Profile all checked out OK. 
Then I ran some non-Radio Shack arcade games—still 
no problems. Getting desperate, I moved on to self¬ 
booting disks such as Powersoft's Super Utility Plus. It 
came up flying, opening graphics and all. The Model 
4 is truly compatible with the Model III. 

Part of the key to the Model 4's compatibility with the 
Model in is the inclusion of a complete set of Model III 
ROMs, the chips containing Model III BASIC and the 
Model III I/O driver routines that handle the screen, 
keyboard, line printer, and cassette port. These chips 
enable software that makes use of Model III ROM 
routines to work without changes. The Model III ROMs 
are located at the beginning of the Z8ffs address space, 
in conflict with addresses reserved by CP/M. When you 
run in Model 4 mode, these ROMs are switched out of 
the Z80's address space and replaced with RAM. The 
result is a full-fledged 64K-byte Z80 machine that can run 
normal CP/M. 

Radio Shack deserves a lot of credit for adding so many 
new features to the Model 4 whUe retaining total Model 
III compatibility. The Model 4 user has immediate ac¬ 
cess to a large range of Model III software and will be 
able to take advantage of 
CP/M and TRSDOS 6.0 
software as it becomes 
available. 


Screen and Keyboard 
The Model 4 has four dif¬ 
ferent screen formats. Two 
are in Model III mode; 16 
lines by 64 columns and a 
double-width character 
mode with 32 characters 
per line. TRSDOS 6.0 auto¬ 
matically switches the 
screen to a 24-line by 
80-column format. Double¬ 
width characters, in Model 
4 mode, result in 40 charac¬ 
ters per line. One annoy¬ 
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Photo 3: The Model 4's keyboard enhances the Model lU's wifh a 
caps lock, control key, and three function keys. 


ance is the need to readjust the brightness when you 
switch between 16 by 64 and 24 by 80 modes. Apparently 
the increase in the number of video scan lines to create 
24 lines of characters reduces the brightness of each line, 
making the overall screen image dimmer When a large 
solid graphics object is displayed, such as the Tandy 
hourglass logo that accompanies TRSDOS 6.0 booting, 
a noticeable hash pattern appears over the graphics im¬ 
age, and bright vertical lines occur where each column 
meets an adjacent column. This is not a serious deficien- 
cy but could benefit from some cleanup work in future 
revisions of the Model 4. As photo 2 shows, several wir¬ 
ing modifications were made after the PC board was 
designed, a sure sign that a new PC board is coming 
soon. 

When the Model 4 is in 24 by 80 mode, the video 
memory is not directly accessible to BASIC programs via 
PEEK and POKE, as it is in Model rn mode. The same 
physical RAM supports both the 16 by 64 and the 24 by 
80 modes, but in the latter mode it is relocated out of 
directly addressable memory. The Model Ill graphics 
character set is available in 24 by 80 mode, and the new 
larger screen format has higher resolution: 72 by 160 in¬ 
dividual pixels in Model 4 mode instead of the Model 
m's 48 by 128. 

The new keyboard (see photo 3) adds several desirable 
keys to the Model Hi's layout: a control key (to the left 
of the space bar, marked CTRL), an uppercase lock key 
(to the right of the space bar, marked CAPS), and three 
function keys (over the numeric keypad, marked FI, F2, 
and F3), With the shift key, the function keys produce 
six different programmable functions. Keyboards are one 
of those things that no two people ever seem to agree 
on, but I think this one has a good feel and is pleasant 
to use. The control key is somewhat out of the way, down 
by the space bar, but it is still an improvement over the 
Model III, which has no control key at all. 

The keyboard does not have separate keys to generate 
some of the less frequently used ASCII (American Na¬ 
tional Standard Code for Information Interchange) 

characters, such as braces 
({ }) or brackets ([ ]). 
These characters can be 
generated, however, by 
compound key sequences 
such as CLEAR plus '' < " 
to generate the left bracket, 
CLEAR plus " > " to gener¬ 
ate the right bracket, and so 
on. Key sequences are pro¬ 
vided for all 128 ASCII 
characters as well as for 
most of the high range 
codes (128 to 255). 

TRSDOS lets you turn an 
audible key click sound on 
or off during key depres¬ 
sion. The sound is very 
muted and seems to get lost 
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Other software deaiers will tell you what 
they think their product will do. Only 
Champion dealers will show you how the 
software performs, feature by feature: 

* If you have a question, you can ask the 
Champion for help. 

• The system has builHn safeguards, so it 
will not crash. 

- You get timely, professional-looking 
reports, 

< The entire system is updated wheneverany 
information is entered. 


If s a software jungle out there. YouVe 
fighting amidst a deluge of product claims 
and counterclaims. 

That's why you should join forces with the 
Champion. A superior software accounting 
system, written in d B ASE iron one sma 11 
disk, that requires very little dealer support. 
In fact, Champion penForms so well in the 
trenches that profits are no longer an 
uphill battle. 

The system has received excellent reviews: 

. users wlW find this to be a very compre¬ 
hensive software package with several 
features that make It superior to its 
competition.” —Carl Heinz. CPA. 

INTERFACE AGE, 8/83 


After the demonstration, customers can use 
Champion for a trial period. This allows 
them to examine the package on their own 
computers, risk-free for 30 days, or 200 
transactions. 

See what this system can do for your 
operations. Be among the few, the proud. 
The Champion Dealers, 

’dBASE llisa registered trademark of 
Ash ton-Tate. 


Data Base Research Corporation 

a 66 South Van Gordon, 
Suite 155 

Lakewood, CO 80228 
CttAMPION (303)987-2588 


The Champion system is very dealer- 
friendly. You don’t have to be an account¬ 
ant to demonstrate it. And the system will 
not crash. Champion gives you total confi¬ 
dence in being able to demonstrate any 
function to a prospective customer. 





Photo 4: The Model 4 exposed: the video-display terminal and analog video boa rd are in the top half of the cabinet; everything else resides 
in the bottom half 


in the mechanical clatter of key presses, so I left it turned 
off. 

Inside the Model 4 

The Model 4's hardware secrets are easily exposed by 
removing one screw on the back and ID on the bottom 
of the case. The video display and analog video board 
are mounted in the top half of the cabinet, as you can 
see in photo 4. The bottom half of the cabinet holds most 
of the Model 4's goodies. Disk-based Model Ills have two 
power supplies; the Model 4s have one, mounted ver¬ 
tically to the left of the disk drives. A smaU board carry¬ 
ing the amplifier and speaker for internal sound is 
located behind the disk drives. The RS-232C board and 
the disk controller are also mounted out of sight across 
the back of the cabinet. 

A piece of grounded aluminum completely covers the 
motherboard, shielding nearby radios and televisions 
from the radio-frequency interference (RFI) generated by 
all computer circtiitry. All potentially interfering cables 
are wrapped with aluminum tape to help cut RFI, This 
shielding pays off; I enjoy listening to shortwave stations 
while I compute, and my TRS-80 Model I was a horri¬ 
ble broadband polluter. The Model 4's RFI is barely 
noticeable on a radio in the same room. 

Removing the shield exposes the main circuit board 


(photo 5)* To the lower right, you can see the two banks 
of eight 64K-bit RAM chips that make up the 128K bytes. 
The three large chips at the bottom and left of center are 
the ROMs that hold Model III BASIC and I/O support 
routines. 

A custom programmable array logic (PAL) chip is the 
second chip to the right of the ROM marked "C" at the 
bottom of the board. The PAL is added when you up¬ 
grade from 64K bytes to 128K bytes; because it is a 
custom chip, it will slow down alternate vendors of low- 
cost memory upgrades. The first 40-pm chip above the 
ROMs is the Z80 central processor; just above it is the 
6845 video-controUer chip, The two large chips at the 
center and near the top of the board, from left to right, 
are video RAM and the custom character-generator 
ROM. 

A tangle of blue wire-wrap wires toward the upper left- 
hand comer attests to a host of last-minute engineering 
changes (photo 2). My test machine was serial number 
5831, so Radio Shack has been doing a lot of hand¬ 
wiring. 

The cassette-port connector is located at the back of 
the machine near the power cord feed-through. Card- 
edge connectors are exposed at the bottom of the Model 
4 for parallel printer, external floppy-disk drive, and 
master I/O bus connections. RS-232C connection is made 
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Photo 5: The Model 4's main circuit board. See the text pr a tour of its major features. 


through a female DB-25 connector on the bottom of the 
machine. 

TRSDOS 6.0 

Every disk-based Model 4 computer includes TRSDOS 
6.0, which is identical to LDOS 6.00, the latest revision 
from Logical Systems Inc. LDOS grew out of the original 
TRSDOS and is largely a superset of it. It should be fairly 
easy for the experienced TRSDOS user to learn the 
essentials of TRSDOS 6,0. 

TRSDOS 6,0 is totally RAM-based, meaning that it 
does not use any ROM support code. The Model III 
ROMs are switched out of the Z80"s address space when 
TRSDOS 6.0 is running. Memory locations 0000 (hexa¬ 
decimal) to 25FF are used by the resident portion of 
TRSDOS 6.0. Overlays are mapped from 2600 to 2FFF, 
User memory starts at 3000, leaving 52K bytes free in a 
64K-byte system. 

TRSDOS 6.0 can read and write any LDOS formatted 
disk and convert files from a TRSDOS 1,3 disk. All the 
powerful features of LDOS are included; see the March 
1982 BYTE for a complete review. Suffice it to say here 
that LDOS is a well-documented, tested, and supported 
operating system that has sold thousands of copies for 
more than $100 each; it is a substantial piece of software 
to include with the Model 4. 


Most of the command syntax of TRSDOS 6.0 is iden¬ 
tical to that of LDOS 5.1.3. The following new features 
are incorporated as well: 

•SETKI sets the delay until a key repeats and the rate 
at which it repeats 

•KILL has been replaced by REMOVE, which accepts 
a list of filenames to delete (TRSDOS 6.0 BASIC stiQ uses 
the keyword KILL to delete files) 

•TAPEIDO can read and write Model 100-format cassette 
tapes, allowing BASIC program and text-file exchange 

As mentioned above, the Model 4 can be configured 
with 128K bytes of RAM. TRSDOS 6.0 includes two pro¬ 
grams that take advantage of the extra 64K-byte bank of 
memory. The first, called MEMDISK, lets you address 
the extra memory as if it were a disk drive. MEMDISK 
can also work in a 64K-byte machine, using the available 
memory you allocate to it. Any files put in a MEMDISK 
will be accessed at memory speeds, much faster than 
floppy-disk access times. If you put the TRSDOS system 
overlay files there, you can make TRSDOS totally 
memory resident, meaning that you can take the DOS 
disk out of drive 0 and use that disk drive for a data¬ 
storage disk. 

The other TRSDOS command that can use the extra 
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LMC’s 
32-Bit\(irtiiaP! 

Memory MegaMicro 
Is The-State-Of-The-Art 
UNIX Microcomputer 


LMC’s 32-bit MegaMicro provides mainframe 
or super-minicomputer performance at prices com¬ 
petitive with today’s far less powerful 8- and 16-bit 
microcomputers. This is made possible by use of 
the next generation of logic chips—the National 
Semiconductor 16000-series. LMC MegaMicros 
incorporate: the NS16032 central processing unit 
which has true 32-bit internal logic and internal data 
path configured on the IEEE 796 multibus; 
demand-paged virtual memory implemented in 
hardware; and hardware 64-bit double-precision 
floating-point arithmetic. 

The LMC MegaMicro is supplied with HCR’s 
UNITY* which is a full implementation of UNIX** 
and includes the Berkeley 4.1 enhancements to 
take advantage of demand-paged virtual memory. 
Also included are C and FORTRAN. IVpical multi¬ 
user systems with 20 megs, of fast (30 ms. average 
access time) winchester disk storage, a half meg. 
of RAM, virtual memory, hardware floating-point 
arithmetic, UNIX, C, and FORTRAN 77 are avail¬ 
able for $15,000 (and even less with quantity or 
OEM discounts). 

* UNITY is a IVademark of Human Compubnfl Resources, 

"‘UNIX is a 'R'ademark of Bell Laboratories. 

LMC MegaMicros The Logical Alternative™ 

me 

The Logical Microcomputer Company 

140 S. Dearborn, Chicago, IL 60603 (312) 580-0250 


memory is SPOOL. Like MEMDISK, SPOOL can use 
available memory (and disk space) in a 64K-byte 
machine. The most common use of SPOOL is a printer 
spooler. Output destined for the printer is bxiffered in 
memory and sent to the printer whenever it is ready to 
accept characters to print. As long as your program's 
printer output does not exceed available memory it can 
proceed without having to wait for the printer For ex¬ 
ample, you can print a file from TRSDOS, then do other 
things while it is printing. Although the spooler worked 
fine from TRSDOS, the version I tested had a problem 
interacting with BASIC: BASIC generated an internal er¬ 
ror whenever I tried to print using the spooler. 

For assembly-language programmers, TRSDOS 6.0 has 
one major difference from TRSDOS 1.3: the use of 
"supervisor calls" (SVCs), instead of vector addresses, 
to call DOS routines. SVCs tie down less memory than 
vector addresses because one address is called with a 
function number in the A register instead of calling a 
different address for each function. The Model Ill's DOS 
vector table was located above the ROMs, putting it in 
the middle of user program space on the all-RAM-based 
Model 4, As a result, any machine-language program 
that used TRSDOS 1.3 vectors to perform I/O or handle 
interrupts wOl not function under TRSDOS 6.0 until it 
has been changed to use SVCs. LDOS 5.1.3 supported 
both vector addresses and SVCs, and the manual warned 
that the use of SVCs was recommended for compatibili¬ 
ty with future releases of LDOS. Vendors that took this 
warning seriously will have the easiest time converting 
to TRSDOS 6.0. 

TRSDOS 6-0 BASIC 

Model 4 disk systems also include a new Microsoft 
BASIC. Although Model 4 BASIC is largely compatible 
with Model III BASIC, enough differences exist that 
many programs will require conversion to run in Model 
4 mode. The differences are as follows: 

•The first 40 characters of variable names are significant; 
Model III BASIC supported only two significant charac¬ 
ters 

•Spaces are required between keywords and variables; 
Model in BASIC allowed them to be omitted in many 
places 

•Floating-point numbers are rounded instead of trun¬ 
cated when they are converted to integers; e.g., PRINT 
TAB (X), where X is 7.5, prints in column 8 under 
TRSDOS 6.0 BASIC; it prints at column 7 under Model 
III BASIC 

•ERR is the actual error number, not ERR/2 + 1 
•POINT, SET, and RESET are gone: you can only 
PRINT graphics characters, and there is no way to PEEK 
or POKE to the screen 

•If a FOR. . .NEXT loop test fails before the first time 
through the loop, the loop is skipped altogether; Model 
III BASIC always performs the loop at least once 

The entire set of CMD functions {CMD "A" through 
CMD "Z") is gone; many of the functions have been 
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riie Dynax DX*15 explodes into the eight¬ 
ies as the most advanced letter-quality 
printer on the market today. Complete 
with all the sophisticated features found in 
your costlier models, and offering such 
option.s as Key Hoard. I ractor Feed, and 
Auto Cut Sheet Feed, the DX-15 assures 
the user, whether it he lor business, home 
o r Tvnrd^TocussiTTg“a pplicatto nT,“the u It i- 
matc in reliability and durability at a hlow- 
away price. 


1 he 1)X-I5 won’t blow your budget cither, 
but it will blow' the myth that a printer w'ith 
all these advanced tea lures has to be expen¬ 
sive. Visit or call your nearest dealer for full 
particulars and lei us blow your mind at 
how inexpensive it is to put you behind the 
printer of the eighties, the Dynax DX-15... 
It's Dynamite. 

Dynax 


DYNAX INC. 5698 Bandini Blvd., Bell. California 9Q20t 















replaced by new ones with different syntax, e,g,, 
SYSTEM instead of the old CMD "S"' command returns 
you to TRSDOS Ready. There are no replacements for 
the following functions, however : CMD "'C" (compress 
a BASIC program), CMD (Julian date conversion), 
CMD "O" (string array sort), and CMD "X" (program 
cross-reference). 

TRSDOS 6.0 BASIC has quite a few new features: 

•WHILE. . .WEND loop control 
•OPTION BASE selects array origin as 0 or 1 
•COMMON stores variable values when CHAINing 
between BASIC programs 

•SWAP exchanges the values of two variables in a single 
statement 

•ERASE removes arrays during program execution 
•WAIT suspends execution until a given value is seen 
at a Z80 port 

•WRITE # automatically supplies double quotes and 
commas when writing strings to a file 
•PRINT @ takes either a linear screen position or a row, 
column location to position the cursor before printing 
•WIDTH sets the output line width on either the video 
display or printer 

•CALL augments USR with the abOity to call assembly- 
language routines and pass more parameters 
•HEX$ converts integers to hexadecimal ASCU strings 
•OCI$ converts integers to octal ASCII strings 


•LPOS returns the current line printer output column 
position 

•CLEAR sets the high memory pointer and reserves 
stack space. CLEAR is no longer needed to reserve string 
space; strings use available memory dynamically 
•SYSTEM{"toiTLmand'') executes a TRSDOS command 
and returns to BASIC 

TRSDOS 6.0 BASIC is a more powerful BASIC in many 
ways than Model III BASIC, but it will require program 
conversion to make use of those features. Fortunately, 
Model III BASIC will also run on the Model 4, so you 
can run your old applications without rewriting them. 

Documentation 

Model 4 disk systems come with one old and three 
new manuals. The old one is the Model I and III in¬ 
troductory BASIC manual. Getting Started with TRS-80 
BASIC, a tutorial that is written in a light, entertaining 
style without being condescending. It follows the tradi¬ 
tion of the highly commended Level I BASIC manual 
written by David Lien. Examples abound, and lots of tips 
and techniques are highlighted in the margins, I wish 
this manual had been around when I learned BASIC, 

The new manuals are a tutorial introduction to Model 
4 disk systems, a large TRSDOS 6.0 and TRSDOS 6.0 
BASIC reference manual, and a quick reference guide. 
Introduction to Your Disk System takes the new user step 
by step from plugging the computer in through running 
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BASIC application programs. A sample mailing-list pro¬ 
gram, written in BASIC, is supplied with TRSDOS 6.0, 
Chapter 4 takes you through the process of loading and 
running the program. Even though this is a small 
manual (42 pages), it thoughtfully includes an index. 

The Model 4 Disk System Owner's Manual^ based on the 
LDOS manual, is a laj^e, loose-leaf volume containing 
both TRSDOS 6.0 and TRSDOS 6,0 BASIC documenta¬ 
tion. Each command is described in detail and many ex¬ 
amples are given. Written for the programmer, this 
manual is quite a step up from the introductory booklet. 
The LDOS technical reference section is not included 
here; I hope it will be in the promised technical reference 
manual. Those who need to interface to TRSDOS 6.0 
through SVC calls should consult with LDOS 5.13 
documentation until the technical reference manual 
becomes available. 

The BASIC section of the manual is similar in layout 
and style to the TRSDOS part, A good understanding 
of BASIC programming is assumed, and the novice had 
better work through the Getting Started manual before 
tackling this one. T^ere are a number of appendixes, in¬ 
cluding a glossary error message discussion, a list of dif¬ 
ferences between Model IE and TRSDOS 6.0 BASIC, and 
several on TRSDOS 6.0 programming techniques such 
as the use of logical devices and filters. The manual 
closes with a fairly complete index. This manual will re¬ 
quire a lot of study on the part of a new user, while ex¬ 


perienced LDOS users should have little trouble. 

The Quick Re^ference Guide's 33 pages include an alpha¬ 
betical listing of TRSDOS 6.0 and TRSDOS 6.0 BASIC 
commands, statements, and functions. Each command's 
syntax is given, followed by a one-sentence description 
and one or two examples. I found the quick reference 
very helpful once I had learned a command, but not very 
useful for learning new commands. 

Conclusion 

The TRS-80 Model 4 provides a lot of flexible com¬ 
puting power. It incorporates many of the most frequent¬ 
ly requested enhancements to the Model III. Although 
a very large library of Model III software already exists, 
the lack of Model 4 mode software at the time of this 
review made me feel as if I was driving a sports car that 
was rigged to keep it from going over 55 MPH. By the 
time you read this, plenty of CP/M and at least some 
basic TRSDOS 6.0 software packages should be available. 

Given all the new features in the TRS-80 Model 4 and 
a price that's lower than its predecessor, the popular 
Model in, it's safe to say that Radio Shack has a 
guaranteed winner. ■ 


Rowiand Archer /r. (5420 Loyal Place, Durham, MC 27713) is manager 
of software development pr a minicomputer company. He has been working 
with TRS-SOs for four years. 
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POWERMAKER’ 

MKROUPS 


A split-second blackout or a sudden voltage 
sag can shut down your small business computer, 
completely wiping out critical data. Inventories, 
payrolls, receivables — whatever is in the mem¬ 
ory may be lost instantly. 

Although this type of data is just as important 
to a smaU business as it is to a large corporation, 
blackout protection has always been far too 
costly for small business applications. But now 
there is the Powermaker Micro UPS, an inexpen¬ 
sive standby power source specifically designed 
for small business computers. 

This new rechargeable power system pro¬ 
vides up to 35 minutes of steady sine-wave 
power, enabling even the most sensitive small 
computers to ride through blackouts and voltage 
sags completely unaffected. 

Why sine-wave power? Because square- 
wave power impairs the performance of many 
printers, viewing screens and timing circuits. 
Powermaker produces a sine wave that exactly 
matches the wave shape of commercial power, 


ensuring compatibility with any computer 
system. 

In addition to providing highly reliable 
blackout and brownout protection, Powermaker 
also protects against electrical noise, one of the 
major causes of computer errors and system mal¬ 
function. Powermaker is portable, completely 
automatic, maintenance free and plugs into any 
standard 120 V outlet. 

No matter how small your computer, your 
data is worth remem- 
bering. Protect it 
with an affordable 
Powermaker 
Micro UPS. 

For complete 
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the new Topaz 
Powermaker Micro 
UPS, please fill 
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The Corona PC's, desktop and portable, give 
you everything you’ve ever wanted in an IBM- 
compatible PC and more. For a great deal less. 

Compatible and more. 

The Corona PC is a 16-bit microcomputer 
based on the 8088 microprocessor, just like the 
IBM PC. And like the IBM PC. it runs any software 
that conforms to the IBM standard. 

But unlike the IBM PC. the Corona PC comes 
with 128K of memory. Supports up to 512K on the 
main board. Includes a 320K floppy drive, a com¬ 
munication port, a printer port and an improved 
IBM PC keyboard. 

Both the desktop and portable Corona PC’s 
include high-resolution monitors and built-in 
graphics. Higher character definition makes both 
models easier to read, and our 640 x 325 pixel high- 
resolution graphics are over 60% better than the 


IBM PC. It’s a complete system, the standard for 
microcomputing in the IBM-compatible world. 

%u can take it vrith you. 

And unlike IBM, we have a portable version. 

Its high-resolution, high-contrast 9" display is 
easy to read. It has all the power and features of our 
desktop, but lets you take it to the office next door, 
across the country or just conveniently tuck it onto 
a comer of your desk. 

More expandability. 

You may never add a thing to your Corona PC 
because we’ve built in so much capability. 

But just in case, we’ve built all the important 
components into the main system board, leaving 
the four expansion slots free. And provided an extra 
large power supply to support any capabilities you 
may want to add in the fUture. 






































RAM-disk for incredible speed. 

Our RAM-disk software lets you treat an area of 
your computer’s memory as if it were a disk drive. 
So you can copy your programs and data into 
memory, then watch your work get done faster. 

More software. 

The Corona PC includes the MS-DOS operating 
s^'stem and comes with GW-BASIC, the MultiMate’ 
word processor and the PC Tutor^ training course. 
So you can start being productive immediately. 

And you can run Context MBA? dBASE Ilf 
LogiCaIc®and LogiQuestfthe EasyPamily? Wordstar^ 
and the "Star" family, the SuperWare® series, T I.M?, 
the VisiSeries’® and Perfect Series” of programs and 
most other popular software. 

And it improves your bottom line. 

The Corona Portable PC" is $2,545. the desktop 


version is $2,595. Both about a thousand dollars 
less than the equivalent IBM PC. 

For more information, contact Corona Data 
Systems, 31324 Via Colinas, Westlake Village, 

CA 91361. (213) 991-1144. Call (800) 621-6746 
toll-free. 

Or better yet, just grab your hat and head to 
the nearest Corona PC dealer for a very convincing 
demonstration. 


O corona 

The Compatible Company 


© Corona Data Systems 1983 1 ; TM Softword Systems. 2 -. TM Con^ebensive 
Software Support. 3: TM Context Managemsit Systems. 4 - TM Ashton-late. 

5: TM Software E^roducts InlematJonal. 6t TM Information Unlimited Software. 
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System Review 


The Morrow Micro Decision 

A look at Morrow's first effort at a single-board, stand-alone 

personal computer 


by Tom 

A new contender has entered the field of midrange 
computers: the Micro Decision, created by Morrow 
Designs (see photo 1). Midrange computers bridge the 
gap between low-cost home computers, such as Sinclair, 
Radio Shack, and Atari machines, and the more expen¬ 
sive systems such as IBM's Personal Computer and the 
various S-100 and professional systems. TTie hallmarks 
of this breed are a lai^e software library (included in the 
price of the machine) and a price that is always under 
$ 2000 . 

The midrange category was opened by the Osborne 
1 and its close rival, the I^ypro 11. The Micro Decision is 
similar to both these systems and should be a direct com¬ 
petitor with them. 

Morrow Designs and its founder, George Morrow, 
have been in the microcomputer industry for almost as 
long as the industry has existed. Morrow is known 
primarily for his work in the area of high-quality S-100 
components and systems. The Micro Decision is his first 
effort in the single-board, stand-alone personal computer 
market. It is based, in part, on the Decision I, an 
S-lOO-based system that is currently Morrow's mainstay. 

System Overview 

The Morrow Micro Decision is composed of a pro¬ 
cessor unit, including disk drives and input/output 
ports, and a terminal. The portable system is built 
around a single circuit board containing a Zilog Z8QA 
microprocessor running at 4 MHz, 64K bytes of memory 
(no other size is available), a floppy-disk-drive controller, 
and two RS-232C serial ports. 

The cabinet, which is similar in design to that of IBM's 


Wadlow 

Personal Computer, is fairly small and will fit easily on 
a desk or tabletop. The top of the cabinet is a convenient 
place for the video display. The keyboard is not attached 
to the display, allowing the screen to be placed at eye 
level without making the computer uncomfortable to 
type at. The computer's Reset button is inconspicuous¬ 
ly located at the lower right front comer of the processor 
unit, under the lip of the cabinet frame, making it im¬ 
possible to reset the system by bumping the chassis with 
the keyboard. The power switch is on the back of the 
cabinet. 

The terminal provided with the Micro Decision is a 
Lear Siegler ADM 20), a two-piece unit with the k^board 
connected to the back of the display by a coiled 4-foot 
cable. Brightness and power controls are located on the 
front of the display. The keyboard has a numeric kq^ad 
and cursor control keys in addition to the alphanumeric 
keypad. 

The basic Micro Decision comes equipped with a 
single 5V4-inch disk drive that holds approximately 2(X)K 
bytes of information and software that allows you to 
read and write disks in Osborne, Xerox, and IBM 
formats. 

Micro Decision Hardware 

One of the two serial ports is dedicated for communi¬ 
cations with the terminal, and the other can be used as 
a printer port or for connection to a modem. There is 
also a connector to allow additional disk drives. Lack of 
a third port is somewhat annoying, as most people prefer 
not to discormect cables to switch between their modem 
and printer, fortunately, the terminal is equipped with 
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an auxiliary serial port, and cable swapping can be 
avoided by connecting the modem to the second serial 
port and the printer to the terminal's auxiliary port. Mor¬ 
row should consider, however, addition of a parallel 
printer port to leave the second serial line free for the 
modem. This would allow greater printing speed and 
a wider choice of printers. 

Disk Storage 

Unlike the Osborne and Kaypro, which each come 
equipped with two 5 V4-mch disk drives, the Micro Deci¬ 
sion basic system has only one. The basic drive is single¬ 
sided single-density and stores about 200K bytes. Also 
available are double-sided double-density drives. Pro¬ 
grams distributed with the system allow the user to set 
drive characteristics so that the Micro Decision can be 
used to read and write formats other than its own. Cur¬ 
rently, programs are available for IBM Personal Computer 
(CP/M-86, not PC-DOS), Osborne, and Xerox disks, 

I reviewed a Micro Decision 3, The differences between 
systems 1, 2, and 3 are in the type of disk drives that 
are installed. An MD-1 is a system with a single two- 
thirds-height 5V4-inch drive, an MD-2 has a pair of two- 
thirds-height drives, and an MD-3 has between two and 


four half-height drives. The MD-l and MD-2 drives are 
single-sided, with 200K bytes of storage per drive. The 
half-height drives for the MD-3 are double-sided with 
384K bytes per drive. The drives for all systems are 
manufactured by Tandon. 

Tandon half-height drives are very quiet. I would not 
hesitate to recommend them for use in a small office, 
where even the hum of a fan can be annoying. On the 
same note, the Micro Decision has no cooling fans, so 
other than the faint, intermittent noise of the disks, the 
unit is absolutely quiet. All Micro Decision drives spin 
for a few moments after they have been used and then 
shut down to preserve the media and the equipment 
(Tandon drives are also fast). Other pleasing features of 
the system include the Morrow virtual-drive capability 
and the rewritten software for the disk controller. 

The Micro Decision can have up to four physical drives 
and any number of virtual drives. For example, if you 
reference a third drive in a two-drive system (perhaps 
by performing a "STAT C:"), the BDOS (basic disk oper¬ 
ating system) will redefine drive A: as drive C: and ask 
you to change floppy disks. A reference to drive A: will 
undo the change, again causing a request for you to swap 
disks. 



Photo 1: The Morrow Micro Decision. The system consists of a single-board computer based on Zilog's Z80 processor, some number of 5Vt-inch 
flopp]/-disk drives, and a Lear Siegler ADM 20 terminal At press time. Morrow planned to offer a Freedom terminal with the system instead 
of the Lear Siegler terminal 
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Rewritten software for the disk controller offers the 
user a choice of responses when faced with CP/M's 
BDOS error messages. Instead of "BDOS ERROR on 
B:R/0/' the user is now given the option of retrying, 
aborting the operation, or ignoring the error. 

One feature of the system that I did not care for, 
however, was the knob used to secure the media in the 
drive (see photo 2). Instead of the usual "garage-door" 
type latch, these knobs must be turned 90 degrees to 
close the drive. This is an unnatural motion for most peo¬ 
ple. But it is a minor inconvenience when considering 
there are four disk drives in a small enclosure. 

The Terminal 

My misgivings about this system concern the terminal. 
I found the keyboard layout poor. For example, the Con¬ 
trol key is next to the Space bar, putting it underneath 
the palm of the left hand; the cursor control keys are in 
the top row, above the number keys, when there is a 
numeric keypad that could have doubled as arrow keys 
(as on many popular terminals); there is a huge Cap- 
lock key, but a tiny Delete key; and the terminal has an 
extremely loud and annoying bell tone, with no volume 
control. 

The display, however, is crisp and clear The terminal 
has two levels of brightness {an advantage in the menu- 
driven CP/M provided by Morrow). 

Very little information about the terminal comes with 
the computer. In addition, the terminal is delivered un¬ 
configured. A new Micro Decision user must set the ter¬ 
minal characteristics using a single sheet of instructions 
and two cursor keys while looking at a baffling row of 
Is and Os that appear at the bottom of the screen. For¬ 
tunately, the terminal has a nonvolatile memory, so this 
setup need only be performed once. 

Software 

Like the Osborne and the Kaypro, the Micro Decision 
comes equipped with a basic set of programs, making 
the computer useful immediately. It also is equipped 
with a CP/M-compatible screen-oriented text editor, a 
spreadsheet program, and a database manager. 


Morrow PILOT and CP/M: When the Micro Decision's 
operating system is first loaded, the computer displays 
a menu of available CP/M commands (see photo 3). This 
menu is written in PILOT (Programmed Inquiry, Learn¬ 
ing or Teaching language), originally designed for 
writing computer-aided instruction lessons. The menu 
system provides a clean, simple way to use most of the 
capabilities of CP/M. Each possibility is described clear¬ 
ly and concisely, with the CP/M command that will be 
invoked listed with the explanation. Two or three key¬ 
strokes will implement almost any command. As each 
command is executed, the user can watch PILOT invoke 
the commands from the conventional CP/M prompt. For 
a novice user, this automated walk-through makes up 
for the slowness of the menu system because he or she 
can see the command happening each time. After watch¬ 
ing menu commands, the user should gain the con¬ 
fidence and familiarity with CP/M to try the system in 
the usual interactive manner. 

From the menus it is also possible to call each of the 
packages provided, such as Wordstar and Logicalc. An 
ambitious user could learn PILOT well enough to add 
entries to the menu, or perhaps entire new pages con¬ 
taining customized menus. 

Logicalc is an interactive spreadsheet program, foUow- 
ing the tradition of Visicalc. A spreadsheet calculator 
consists of an array of cells; each may contain a number, 
a label, or an equation based on the value of other cells. 


At a Glance 


Name 

Morrow Micro Decision 

Use 

Personal and general-purpose computing 

Manufacturer 

Morrow 

600 McCormick St. 

San Leandro. CA 94577 
(800) 521-3493 

Size 

16,7 by 5,3 dy 11.3 inches 

Standard Features 

Hardware: 4-MHz 280A processor, 64K bytes of ]?AM 
Software: CP/M 2.2 disk operating system. Wordstar. Correct-lt, 
Logicalc. Microsoft BASIC. North Srar-compatibJe BaZrc, Personal 
Ptarl Database 

Options 

May be ordeied with a Lear Segier ADM 20 video terminai 
and one or two single-sided disk drives, or two double-sided 
half-height drives 

Price 

With one drive: 31195; with two drives: SI545; with two half- 
height drives: SI695; S595 for the video terminal 

Mass Storage 

Up to four 534-inch fioppy-dlsk drives 
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the computer for the serious of mind. 


Planning and Scheduling ♦ Church and 
Association Management • Mortgage 
and Interest Details* 


HAGIC speat^ many languages 
including CBA5IC which comes 
with system, pius a dictionary, 
a word processor, an eiectronic 
spreadsheet and a filing sys¬ 
tem—fRCi. ^ 


LOVE Isa 
ready-to-use 
computer systemi 


BASIC r\ 

Programming 

and Learning * \ 

Eiectronic M. 

Spreadsheet* \ai 

Administrative A U \ S 

Rejiwrts •_ 1 /1 j 

Address File, ' f ’ 

Control and Up- \ _ 

Dating • Dictio- 

nary and Spelling • Your Own Private 
Secretary * Designing Forms • Informa¬ 
tion for Insurance and Hospitalization * 
Learning Computers * Managing Home 
Purchases and Inventory • Structural 
Engineering • Medical Office Scheduling 


Games for Execu- ^ [ f J 
fives * Menu and Rec- 
ipe Files ♦ Retail and Store 
Management* Mail List Operations * 
Activity and Hobby Organizing • Learn¬ 
ing FORTRAN * Order and Sales Entry 
• Christmas Presents List • College 


^ EKcessIve 
r consumption 
of mass quanti¬ 
ties is E ASY with 
Z80A and 6502 
processors and up 
to FOUR 400KB 
OISH DRIVES. 


ATTEHTIOH HUHAH5I 
Our mission here on earth Is rapid 
conversion of encessive data into 
functional modes of information.. 
this may be accomplished 
with Itty Bitty Machine 
f \ but more produc- 
K \ tively with ^ 
P \ HAOIC. / 1 


Here are a few of the ways (or software 
programs^ in which you can put Magic 
in your life. dTV _, 


EKtensive selec¬ 
tion of software 
abound every¬ 
where at 
economy 
' levels. 


Professional Appointment Book • 
Income Tax Preparation * Accounts ^ 
J—I- Receivable *1^ 

64K RAH, dual Accounts [ 

proce»orsys- ^le { 

**•"',''Wf®' ®®™: and Aging • S 

munications and Schod ^ 

printer Intarfa cesJ Administration 


rtuini. 

[/• Property and 


Thesis and Reports • Data Com- - 
munications • Business Market- ^ 
ing * File and Retrieval Systems • 

Dental Office Management • __ 

Librarying and Cataloging • 

Indexing Tor Small Business * 

Household Inventory • Invest¬ 
ment Analysis and Tracking • 

Circle 283 on Inquiry card. 

WRITE TO: Magic Computer Company, Inc. * Two Executive Drive • Fort Lee, NJ 07024 
(201) 944-6700 * CALL: (800) 22M565 • Telex: 144594 
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Photo 3: Menu-driven CP/M. Photo 3fl shows the main menu and 
the CP/M comnutTids that rnay be accessed through it. Photos and 
3c show the submenus for displaying the directory of a disk and copy¬ 
ing a file. 


By changing the value of key cells, it is possible to play 
the game of "what-if?" Spreadsheets are popular with 
people who work with a large volume of interrelated 
numeric calculations. 

Logicalc can handle a universe of 255 rows by 127 cob 
umns of cells. Of those 32,385 cells, only If) rows by up 
to 15 columns are visible at any one time, using the stan¬ 
dard display mode. An extended-screen mode is pro¬ 
vided that permits a display of 15 rows (see photo 4), 


Correct-It is an interactive speiiing 
corrector. Given the name of a text 
file, it will pass through the file 
and display words it does not 
recognize. You can leave the word 
as is or correct It in the text. 
Correct-lt is well written, but slow. 


Logicalc is not as easy to use as Visicalc, creating some 
problems for novice users, but it does the job. Its major 
failing in the Micro Decision environment is that it is not 
integrated well with this computer, Logicalc does not re¬ 
quire the use of terminal cursor keys, but rather a group 
of control characters on the left side of the keyboard. 
With the inconvenient placement of the Control key, my 
left hand was cramped during extended Logicalc use. 
Also, I found the Logicalc installation process confusing. 

Another problem with Logicalc is its lack of com¬ 
patibility with other packages. Although it can save and 
load spreadsheets, the format of those files is not in the 
DIF (Data Interchange Format) standard, making it im¬ 
possible to use Logicalc in conjunction with other 
popular software on the market. It is, however, compati¬ 
ble with packages written by Software Products Inter¬ 
national, the authors of Logicalc. 

Wordstar and Correct-It: Wordstar is one of the most 
popular personal computer text editors on the market 
today. It is a screen-oriented editor that is used as both 
a word-processing system and in the creation of soft¬ 
ware. 

Correct-It is an interactive spelling corrector written 
by Aspen Software, Given the name of a text file, 
Correct-It will pass through the file and display words 
it does not recognize. The user has the option of leav¬ 
ing the word as is or correcting it in the text. Correct-It 
can add to its dictionary, so that it can "learn" new words 
as they occur in the text. It has a basic dictionary of 36,(XX} 
words and knows about the dot (text formatting) com¬ 
mands used by Wordstar. 

Correct-It is well written, but slow. It took approx¬ 
imately a minute to load and sort a text file that consisted 
of a single sentence of 14 words, three of which were 
misspelled. For full-sized documents, it would be usable, 
but frustrating. 

M6AS1C and BaZic: The Micro Decision is available 
with two versions of BASIC. Microsoft BASIC is a stan- 
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IS THIS LEVEL OF RELIABILITY 
REALLY NECESSARY? 

ACCUTRACK 



If you Ve ever lost data due to a 
faulty disk, you know how impor- 
taut reliability can be. 

That's why Accutrack disks are 
critically certified at 2-3 times the 
error threshold of your system. 

Why they're precision fabricated for 
higher signal quality longer life and 
less head wear. And why we take 
such extra steps as testing single¬ 
density mini disks at double-density 
levels. So you don't have to worry 
about the reliability of your media. 


Accutrack disks. OEMs have 
specified them for years. You can 
trust them for your data. Call toll- 
free (800225-8715) for your nearest 
dealer. 

IPI ACCUTRACK 

£l£j Dennison KYBE Corporation 

82 Caivary Street, VV&ltham, Mass. 02254 
TeL 1617)899-0012; Telex 940179 
Outside Mass, call toll free (SOO) 2258715 
Offices representatives worldwide 

Circle 146 on Inquiry card 


Dealers: Give your customers a 
choice—Accutrack's OEM perform¬ 
ance as well as your heavily adver¬ 
tised brand. We have the industry's 
only complete line of disks, cas¬ 
settes and mag cards, including 
virtually all special formats. 

If you want a quality line, small 
minimums, the ability to mix 
and match, private labeling, 
fast delivery and great price, call 
today. Find out how responsive a 
media supplier can be. 








Photo 4: The Logiailc spreadsheet program. 


dard in the personal computer industry, running on both 
8080 and Z80 microcomputer systems* BaZic is a North 
Star-compatible BASIC interpreter (written by Micro 
Mike's Inc. of Amarillo, Texas) that uses the full Z80 in¬ 
struction set. It is faster than MBASIC but more idiosyn¬ 
cratic. Many but not all, MBASIC programs will run 
under BaZic. 

Personal Pearl will be the database manager 
distributed as standard software with the Micro Deci¬ 
sion. At the time of this review. Personal Pearl was un¬ 
available for examination. 


The Bottom Line 

As previously stated, the price of midrange computers 
is approximately $2000, and the price of various versions 
of the Micro Decision is roughly the same. However, the 
Micro Decision price can be reduced. It can be purchased 
without a terminal ($595), bringing the price of the basic 
unit (MD4) to $1195. The MD-2 costs $1545, and the 
MD-3 costs $1695. Full systems cost $1790, $2140, and 
$2290, respectively. 

Comments and Conclusions 

The Micro Decision would make a good second com¬ 
puter for people who are familiar with CP/M systems 
or for those who have had experience with computers. 
From a hardware-design standpoint, the system is well 
constructed and reliable. Morrow's software is not suit¬ 
able for novice users; the documentation for Logicalc and 
Correct-It consists of references containing little in the 
way of tutorials (tutorials and examples are vital for in¬ 
experienced users). 

The major failing of the system is its terminal; however, 
it is possible to purchase a Micro Decision without one. 
The software can be configured to work with most 
popular terminals on the market today.! 


Tom VWrd/crECJ is iJH engineer and freelance writer living in the San Francisco 
Bay area. He can he reached at Apt. 226, 5157 Norma Livermore^ CA 
9455a 


Low-cost Interface DiskSystems' 
for IBM PC-2.0 DOS 

■ 10,15, 25 megabyte models available now! 
m DlskSystem includes Winchester disk drive, cabinet, 
power supply, cable, controller, I/O adapter and 
device driver ■ Fully compatible with 2,0 DOS 
(unmodified) ■ Exclusive double shock isolation 
system ■ Standard warranty includes 90 days 

parts and labor 
10 megabytes formatted storage $1695 
15 megabytes formatted storage $2295 
25 megabytes formatted storage $2995 

■ 5 V 4 " Winchester Backup or Additional Storage 
For IBM PC XT or IBM PC DiskSystem 
■ Slave compatible with 2,0 DOS 
10 megabyte formatted storage $ 1425 
15 megabyte formatted storage $ 1645 
25 megabyte formatted storage $2295 

Dealer Inquiries Invited 



F INTERFACE INC 


7630 Alabama Avenue 
Canoga Park, CA 91304 
(213)341-7914 Telex: 662949 


IBM is a r&aisEiered trademark of IBM CorporaUon Prices are suggested retail and subject to change without r>orUce 

DiaJcSystems is a copyright csf Interface Inc SJi 19S3 Interface Inc 
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MULTIUSER SYSTEMS MADE POWERFUL... 



MultiMicFO Compiiter raises 
expectations for multiuser sj/stems. 

In fact, our new system is so good 
we call it the MicroMainframe* 

And we can prove it. 

Each user gets their own processor. 
Each processor has 64K of RAM/Tlie 
MicroMainframe has over 1 megabyte 
of system memory and up to 460 
megabytes of hard disk memory 
That'k right, 460 megabytes. 


Therels more. 

An 3" double sided, double density floppy drive, RS-2S2, 
RS422 or Centronics’" parallel interfaces, 20 slot chassis, 
real time clock, true record locking and quiet operation are 
standard. Streaming tape backup and 6 MHz operation 
are available. 

It's also simple. 

Up to 16 users can be atKJommodated easily The power 
supply and cooling system have been designed for straigbl- 
forward, plug-in expansion. 


. ..AND FAST... 

Best of all, TbrboDOS’" takes full advantage of the 


MicroMainframe's direct memory 
access, memory management, and slave 
level memory architecture.That 
makes our system fast. 

^fery fast 

It can also rim any CP/M^“ 
program. 

The best MicroMainframe 
around? 

T^e only MicroMainframe around. 

...AND INEXPENSIVE. 

Our Base, 4 user system with 320 K of system memoiy 
16 megabytes of bard disk storage and a 1.2 megabyte floppy 
disk drive retails for only $9950,00, 

Thats a My expandable, 20 slot ^tem. Additional users 
can be added for under $760,00. 

CALL. 

Gill today. like to help you solve your multiuser 
problems. 

Dealer inquiries invited, 
MultiMicro Computer, 

9631 Netherway, Huntington 
Beach, GA 92646,714/963 -8954 





CP/M™ Digilal BRaearch. > HaboDOS™ Soft,ware 2000 lac. • Centronics™ Centronics, Inc. 


Glrcle 319 on 


inquiry card 
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If yovre serious about word processing on 
yoi^Apple lie or Apple III, you should test the 
W^d Juggler System from Quark. Integrated 
>ls that combine ease of use with extra- 
lirdinary power. 

WRITE IT 

WITH WORD JUGGLER. 

The anchor of the system is Quark's Word 
Juggler word processor, a program that lets 
you easily perform the most intricate editing 
tasks. For example, you can delete characters, 
words, even paragraphs with just a single key¬ 
stroke. You can instantly copy, move or delete 
entire blocks of text. Then display or print 
your document by simply pressing a key. 

And there's virtually nothing to memorize. 
Because editing and formatting commands 
are always right there on the keyboard. Word 
Juggler for the Apple III comes with special 
templates which identify principal word 
processing functions. On our version for the 
He, the editing commands are labeled on 
easy-to-install, replacement keycaps. 

Plus, Word Juggler lets you generate 
form letters from existing mailing 
lists, because the program has 
a built-in interface with both 
PFS:File and Apple's 
Quick File. 
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PROOF IT 

WITH LEXICHECK? 

Once you've written your document, you can 
quickly proof it with Lexicheck—a high per¬ 
formance spelling checker with a S0,000-word 
dictionary. Simple and fast, Lexicheck is in¬ 
voked from within Word Juggler by a single 
keystroke. The program scans your document 
and highlights unrecognized words in context. 

If the words are actually misspelled, you can 
quickly correct them. If words are merely un¬ 
known, as with jargon or abbreviations, you 
can add them easily to your own personal 
,, dictionary. M 

|\- Us ^ 

SEND IT 

WITH TERMINUS™ 

And with Quark's new Terminus communica¬ 
tions program, you can use Word Juggler for 
electronic mail applications. A single keystroke 
invokes the program from within the word 
processor, allowing you to communicate with 
most any RS232 device. You can predefine the 
protocols you need to communicate with as 
many as 14 different systems, at transmission 
rates up to 9600 baud. 






TEST IT 
TODAY. 

Your dealer wants to'give you a complete dem¬ 
onstration of all the features and capabilities of 
The Word Juggler System from Quark. And 
while you're there, check into Quark's full line 
of Office Automation Tools for the Apple III. 

L i __ 

Word Juggler for the Apple III, $295 
Word Juggler He, $239 
Lexicheck for the Apple III, $149 
Lexicheck He, $129 


Terminus for the Apple III, $89 

Terminus He, $89 

All prices suggested U.S. retail 





Qygrh 

INOOTPORATED 






V 


Office Automation Tools 

Circle 388 on inquiry card. 


Quark, Word Juggler, LeKiclieck and Terminus are trademarks of 
Quark, Incorporated. 

Apple and Quick File are registered trademarks of Apple Comput^itc. 
PFS Is a registered trademark of Software Publishing Corporation^ 













Hardware Review 


The Microneye 


This loiv-cost image-sensing camera interfaces easily with 
a variety of popular microcomputers 

by Dr, Chris Wieland 


If you stop and think for a minute about sdence-fiction 
movies in which a computer goes wild and turns on its 
owner, the computer always possesses one attribute- 
vision. Invariably as its hapless victim tries one thing 
after another to escape, the mad computer watches, 
blocking each attempt at just the last minute, the better 
to torment its victim. One can only assume that com¬ 
puters have a twisted sense of humor; surely many com¬ 
puter users can attest to that fact. 

Fortunately, such computers have thus far been kept 
in check because the cost of adding vision has been out 
of reach for nearly all computer users. So far, few stories 


have appeared in the newspapers about home com¬ 
puters turning on their owners. This situation may 
change dramatically however, thanks to the introduc¬ 
tion of a product called the Microneye, 

The Microneye is a low-cost (as little as $295) imaging 
system designed to interface easily with a variety of 
popular microcomputers. Made by Micron Technology 
of Boise, Idaho, this solid-state camera is capable of re¬ 
cording high-resolution images at rates of up to 15 frames 
per second (or a frame every 67 milliseconds). In other 
words, this imaging device can function as a movie 
camera, catching the activity of any moving object. Con- 



Figure 1: Two examples of images produced by the Microneye solid-state camera. On the left is a view of one of those annoying subscriber 
cards that fall out of magazines. On the right is a picture of a photograph of the author. The card was photographed at a distance of about 
3 feet, the author's photo from about 5 feet. Both images were displayed on an Apple high-resolution screen and printed on an Axiom printer 
using a screen-dump routine. The broad blade band at the bottom of each image is a result of the fact that the 256- by 128-pixel area of the 
Microneye does not completely fill the 256- by l$2-pixel area of the Apple's high-resolution screen. 
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ENLBRGEMENT OF DETRIL 

Figure 2: Dimensions of the photosensitive army of the IS32 Optk 
IMM chip. Enlargement shcnvs center-to-center spacing distances of 
individual light-sensing elements (pixels). Each pixel is 8 by 9 micro¬ 
meters. Array and detail dimensions are drawn to scale, 

sequently, the Microneye can be used for motion detec¬ 
tion or image analysis; the camera can replace similar, 
but more expensive^ solid-state systems such as those 
based on CCDs (charge-coupled devices) or photodiode 
arrays. 

Inside the Camera 

The basis of the Microneye camera, and a major reason 
for its low cost, is an integrated circuit called the IS32 
Optic RAM, manufactured by Micron Technology. The 
RAM in the name of this image-sensing chip is well 
chosen because the chip is precisely that, a d 3 mamic 64K- 
by l-bit RAM (random-access read/write memory) cir¬ 
cuit modified for image-sensing capabilities. This chip 
keeps the cost of the Microneye quite reasonable because 
the process of manufacturing dynamic RAM chips is 
already well established; thus. Micron avoided the cost 
of developing a totally new silicon technology. 

Forming an Image 

If you are familiar with the operation of dynamic 
memory, you know that dynamic RAMs must be re¬ 
freshed (recharged) every so often or they lose their data. 
Each storage location, or bit, in the memory acts like a 
tiny capacitor or battery that slowly loses its charge if 
it is not periodically refreshed to its original voltage level. 

When light falls on the surface of a dynamic RAM 
silicon chip, it accelerates the rate at which charge is lost 
from the memory locations in the chip. This photosen¬ 
sitive property is the basis of the image-sensing capabili¬ 
ty of the IS32 Optic RAM. The Microneye produces a 
picture for the host computer when an image is optical- 
l y focused on the surface of th e Optic RAM, Light from_ 


At a Glance 

Name 

Microneye SulJeL Microneye camera, and RS-232 camera package 

Manufacturer 

Micron Technofogy Inc. 

2805 East Columbia Rd. 

Bofse. iD 83706 
(208} 383-4000 

Price 

Microneye Bullet camera, S295; Mfcroneye camera. S4SS: RS-232 
Microneye camera package. S540 

Hardware Required 

Apple Jl Plus. IBM PC. Of Commodore 64 with one disk drive; 
Radio Shack Cofor Computer or Commodore 64 with cassette in¬ 
terface; or any computer with RS-232C interface for RS-232 unit 

Documentation 

i9-page operator's manual; program listings on copyabfe disk 

Audience 

Anyone who needs low-cost, high-resolution imaging 


an image reaches the surface through a rectangular 
quartz window in the top of the IC. The window covers 
the small square of silicon comprising the chip and 
makes it look physically much like an EPROM (erasable 
programmable read-only memory) chip. To create the 
image, the data in every memory location is initially set 
to a value of logic 1. Then, after a specific delay, the data 
from the memory is read back. Under normal circum¬ 
stances the data does not change; it is still all Is. How¬ 
ever, because light focuses on certain areas of the chip, 
indeed on specific memory storage "cells " the discharge 
rate of these memory locations accelerates. As a result, 
the contents of these particular memory locations change 
from Is into Os. 

Now, if you take each memory location and display 
it on your computer's graphics display in the same con* 
figuration found on the surface of the Optic RAM (using 
a white dot to represent a 1 and a black dot to represent 
a 0), youll have a picture of the image focused on the 
chip (figure 1). 

The resolution of the IS32 Optic RAM chip is 128 by 
256 pixels (picture elements). However, the Optic RAM 
actually contains two 128 by 256 photosensitive arrays 
separated by a narrow nonphotosensitive strip (see 
figure 2), making a total array size of 256 by 256 elements. 
Through software manipulation, you can partition the 
array into smaller units to provide, for example, zoom 
effects or to meet user requirements dictated by limited 
memory space. Thus, depending on your needs, you can 
form the picture into a square of 100 by 100 pixels or a 
long rectangle of 256 by 8 pixels. 

You can choose from three models—the Microneye 
Bullet, the Microne ye camera, and the RS-232 Microneye 
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Photo 1; Micmwq/e, Bullet version. 


camera^to meet your computer, budget, and image¬ 
sensing requirements. The Microneye Bullet (photo 1) 
is designed for use with the Apple II Plus, the IBM Per¬ 
sonal Computer, the Radio Shack Color Computer, and 
the Commodore 64. The name Bullet refers to the shape 
of the cylindrical case in which the image-sensing ele¬ 
ment is housed. This unit is quite small—less than 3V2 
inches long and V/i inches in diameter—and is com¬ 
posed of only a C-mount lens and the IS32 Optic RAM 
chip in a cylindrical housing, A double-sided PC board 
that plugs into a specific user slot on each computer con¬ 
tains the electronics that interface the chip to the com¬ 
puter. Because the controls of the IS32 Optic RAM are 
located within the computer and because many signals 
must travel between the interface board and the Bullet 
unit, a user is limited to 4 feet of cable connecting the 
computer to the Bullet. 

I am currently using this version with my Apple II Plus 
computer and find the short cable to be only slightly 
restrictive. A nice feature of this unit is its small size; 
it can be mounted where other image-recording devices 
would never fit. 

A second version, the Microneye camera, has all the 
interfacing electronics, along with the Optic RAM and 
the lens, located in the camera case (photo 2). With this 
version, a sbc-conductor modular telephone cable con¬ 
nects the camera to a small 3- by 3-inch card located in 
the computer, allowing remote sensing at distances of 
up to 25 feet (although only a 6-foot cable is supplied 
with the unit). This second version is available for the 
same four computers listed for the Bullet. 

The third version, the RS-232 Microneye camera, is ful¬ 
ly self-contained and enables data and camera com¬ 
mands to be sent over a standard RS-232C interface, 
making it usable with nearly any computer. Externally, 
the RS-232 version looks identical to the Microneye 
camera. 

Included with each camera is an easy-to-use software- 
driver package. This package comes on a 5 Vi-inch disk 


MicronEye 



Photo 2: Microneye', camera version. 

for the Apple n Plus, IBM PC, and Commodore 64 or 
on cassette tape for the Radio Shack Color Computer 
and Commodore 64. Pascal and 6502 assembly-language 
listings are available for the RS-232 version. A sm^ 
tripod is also included for camera moimting. All versions 
derive power from the host computer and use only 50 
milliamperes of current from the +5-voIt supply, owing 
to the extensive use of CMOS (complementary metal- 
oxide semiconductor) circuitry. 

The User Interface 

The software driver is quite easy to use; it is clear that 
Micron Technology worked hard to develop a software 
package that lets you quickly start up the camera with 
a minimum of difficulty and allows you to retain com¬ 
plete flexibility in changing the camera's operating mode. 
The main program begins by presenting a menu of op¬ 
erating conditions you select through single keystrokes. 
You can control the light sensitivity of the camera by 
selecting options from the menu; exposure times may 
be set at ranges from 0.001 seconds for bright images to 
60 seconds for dimly lit scenes or time-exposure effects. 
In addition, the exposure rate can be set to a mode in 
which the time is automatically changed to match a user- 
selected light level. Pictures may be saved or loaded from 
the storage medium or dumped to a printer with 
graphics capabilities. When you use a graphics printer 
for display, you can generate images using gray levels 
(figure 3). This image generation is accomplished by 
averaging multiple samples of the same image (taken at 
varying exposures) to estimate the relative intensity of 
each pixel. 

The software can be listed and copied and is fully 
documented with comments that even encourage a user 
to make modifications. 

Possible Applications 

If the preceding description has not yet made you rush 
to order the Microneye, perhaps a few ideas about ap- 


318 Octoba 1983 © BYTE Publications Inc. 














Tek has expanded its 
best-selling 2200 scope line 
up to 100 MHz. And brought 
it all as close as your 
phone. Tek’s revolutionary, 
reduced-component architec¬ 
ture brings unprecedented 
quality, reliability and afford¬ 
ability to the 60 MHz 2213 
and 2215, and now, the 
100 MHz 2235. 

All three of these lightweight 
(13.5 lb.) scopes feature 2 mV/ 
div vertical sensitivity and 
5 ns/div sweep speeds, plus a 
complete trigger system for 
stable triggering on digital, 
analog or video waveforms. 

Scopes with a compre¬ 
hensive 3-year warranty*... 
probes...and expert advice. 
One free call gets it alii You 
can order, or obtain literature, 
through the Tek National 


2213 


2215 


2235 


Bandwidth 

60 MHz 

60 MHz 

100 MHz 

No. of Channeis 

2 

2 

2 + Trigger View 

Aiternat© Sweep 



Yes 

\fert/Trig B/W Limit 

— 

— 

Yes—20 MHz 

Single Sweep 

— 

— 


Accuracy; ^it/Horz 

3% 

3% 

2% 

Delay Jitt©' 

1:5.000 

1:10.000 

1:20.000 

Trigger'g Sensitivity 

0.4 div at 2 MHz 

0.4 div at 2 MHz 

0.3 div at 10 MHz 

Input R-C 

1Mfl-30pf 

1Mft-30pf 

1Mn -20pt 

Variable Holdoff 

4:1 

4:1 

10:1 

Price 

$1200t 

$1450t 

$1950t 


Marketing Center. Technical 
personnel, expert in scope 
applications, will answer your 
questions and expedite deliv¬ 
ery. Direct orders include 
operating and service man¬ 
uals. two 10X probes, 15-day 
return policy, and worldwide 
service back-up. 


Call toll-free: 
1-800-426-2200, 
Extension 84. 


In Oregon, call collect; 

(503) 627-9000, Ext. 84. 

t^Kie F.O.B. Beaverton. OR 
*3-year warranty includes CRT end applies lo 2000 
family oscilloscopes purchsised alter 1/1/63. 
Scopes are UL Listed, CSA and VDE approved. 


lektronix- 


TO EXCCLLeJCE 


CODviiQhl © 1903. Teklfonlx. Inc. All riahts reserved. #TTA-40y 


EK 


2213/2215/2235 

DUAL TRACE OSCILLOSCOPES 


THE ANSWER 
BY ANY MEA.,URE 


Now 80 MHz or 100 MHz Tek quality 
is just a free phone call away! 































plications will change your mind. My own application 
for the Microneye involves automation of scientific 
animal-behavior experiments. Many studies of animal 
behavior require that the position, orientation, or 
mechanical motion of animals be recorded. Often, such 
material must be recorded for long periods of time at 
evenly spaced intervals; at other times, the activity to 
be recorded may last only 5 seconds and need to be 
analyzed 10 times per second. Such studies can be car¬ 
ried out with videotape or film systems; however, the 
extraction of data from these media is tedious, to say the 
least, and the cost of either system is prohibitive. 

Because of the limitations of video and film, the in¬ 
troduction of the Microneye is welcome. Now, for a very 
low cost, the experiments mentioned above can be car¬ 
ried out automatically by a camera and computer; data 
collection as well as analysis can be automated (figure 4). 

Some other applications for this solid-state camera 
include robotics, motion detection, security systems, im¬ 
age analysis and pattern recognition, graphic arts work, 
remote sensing stations, position and size monitoring 
for production, and inexpensive reading machines for 
the blind. 

The Microneye camera is an extremely versatile image¬ 
sensing device that can be used in many personal, scien¬ 
tific, or industrial applications. The unit's cost, relative¬ 
ly low compared to standard video systems or more ex¬ 
otic schemes of image recording, makes it particularly 
attractive.* 

Editor^S Note: fbr inprrmtion on hoioyou oan build a digital camera similar 
to the Microneye, see page 67. 



Figure 3i An example of an image incorporating gray leueiSf generat&i 
with a graphics printer. 


Dr. Chris Wieland (Campus Bax B-334, University of Colorado, Boulder, 
CO B0309) holds a PhD in biology. A research associate at the University 
of Colorado, he is studying the neurophysiology of animal behavior. 



Figure 4: An example of image analysis based on a digital image generated by the Microneye. Shown are sequential frames, ''filmed'' from 
beneath a glass acfuarium, of a goldfish executing a turn. Using bimry image information supplied by the Microneye camera and image- 
analysis programs (designed by the author and not supplied with the camem), it is possible to determine mechanical properties (such as 
angular velocity and displacement speed) of the fish's turn. Time between each frame is 370 milliseconds. A shows the fish silhouette (the 
original camera image); B, the computer-generated outline; and C, the computer-generated midline. 


Circle 2t1 on Inquiry cam,- 


320 October 1983 © BYTE Publicalions Inc. 



















Cettogether^y^atellite. - 


The world's largest privately owned earth 
station network lets you hold videoconference meetings 
at hundreds of Holiday Inn® hotels at the same time. 
For hotel reservations just call 800-HOLlDAY 


P19S1 Hoisdavfnn^ inc 




























VoiceDrive 



USING A COMPUTER HAS NEVER BEEN THIS EASY. 

















The Future of Microcomputing 


First there were punch cards 

and paper tape, 

then the terminal, 

light pen, 

and mouse. 

Mow there is - 

providing voice control of 
computers — the next step in 
making computers easier 
to use. And at SuperS^., 
the future has arrived. 

Imagine the freedom of using an electronic 
spreadsheet without having to touch the key¬ 
board. You just say “insert column" or “show 
me profits’’...What could be simpler? Voice 
control is easier to learn, easier to remember, 
and easier to use than the ke^tward. This means 
a faster learning curve and greater productivity. 

Vocal engineering for specific applications. 

VoiceDrive is software which interfaces to 
voice recognition hardware. It has taken the 
critical step of tailoring voice recognition to 
specific application programs. Scratchpad - 
SuperSoft’s state-of-the-art electronic 
spreadsheet - is the first program to utilize the 
VoiceDrive interface. Word processing, 
graphics, and others are soon to come. All 
VoiceDrive programs give you complete use of 
voice entry while still allowing traditional 
keyboard control. 


Circle 44d on inquiry card. 

IBM PC ts a trademark of Intemationaf Business Machines. 
Tecmar is a trademark of Tecmar, be., Cleveland, Ohio. 


Scratchpad with VoiceDrive. 

The spreadsheet you can talk to. 

Scratchpad \wth VbiceDrive is the electronic 
spreadsheet which allows complete voice 
control of all commands and data entry. This 
is the key to providing solutions - solutions for 
secretaries and managers who don't have time 
to learn cryptic keyboard commands — solutions 
for those w^o want to use a computer while 
doing other things like writing or looking 
through papers - solutions for those giving 
computer presentations who don’t want to be 
tied to a keyboard - and solutions for people 
who just wish computers were easier to use. 

Scratchpad with VoiceDrive is currently 
compatible with the Tecmar voice recognition 
card for the IBM PC, with compatibility in other 
environments soon to come. Both software 
and hardware can be purchased through 
SuperSoft and its dealers worldwide. 

Scratchpad with VoiceDrive: $495.00 

Scratchpad \Mth VoiceDrive 
and Tecmar Voice Recognition 
Board: $995.00 

Japanese Distributon ASR Corporation 
International, 3-23-8, Nishi-Shimbashi, 
Minato-Ku, Tokyo 105, Japan, 

TEL. (03)4375371. Telex: 0242-2723. 
European Agent: SuperSoft International 
Ltd., 51 The Pantiles, Tunbridge Wells, Kent, 
England, TM2 5TE. TEL. 0892-45433. 
Telex: 95441 Micro-G. 


For more information about VoiceDrive 
call or write: SuperSoft, RO. Box 1628, 
Champaign, IL 61820,217-359-2112. 

Telex 270365. 

SupeiS^. 





Hardware Review 


The M 68000 Educational 
Computer Board 

A look at Motorola's $495, 68000-based single-board computer 


by Robert 

If you're interested in getting acquainted with 
Motorola's 680(Xl 16-bit microprocessor but can't part with 
$5000 or more. Motorola offers a usable system for only 
$495. For that price, don't expect a disk drive and a Unix 
operating system, but do expect a 68000-based single¬ 
board computer with 32K bytes of RAM (random-access 
read/write memory) and what may be the best monitor 
program in ROM {read-only memory) ever developed. 

At $495 per unit. Motorola is not going to get rich by 
selling its Educational Computer Board (ECB). Obviously 
the strategy is to educate the coming generation of 
engineers and programmers about the 68000, with the 
expectation that they will design products that use the 
68000. In addition to its intended audience of educators 
and students, this board is of interest to both hobbyists 
and people involved in developing 68000-based prod¬ 
ucts. It is not a development system, but its interpretative 
assembler and disassembler make it handy to quickly 
test short routines. 


The 68000 

The 68000 is becoming an increasingly important 
microprocessor in today's market, as evidenced by the 
frequent announcements of products using the 68000, 
The chip is expandable by design, and Motorola has an¬ 
nounced that a full 32-bit version will be available in 1984. 
Before jumping on the bandwagon, however, you should 


W. Floyd 

know that the 68000 is not just a bigger version of the 
old 8-bit microcomputer; it is considerably more com¬ 
plex than many of the 16-bit minicomputers popular 
since the 1970s, 

Before reviewing the system. Ill briefly highlight some 
of the major differences between the 68000 and the old 
8-bit devices we're familiar with. The machine language 
supports byte, word (16-bit), and long-word {32-bit) oper¬ 
ations, It has eight data registers and eight address 
registers, each 32 bits wide. Except for one register, A7, 
which is always the current stack pointer, all address and 
data registers are treated identically. 

The processor operates in two states: user and super¬ 
visor, Certain instructions are legal only in the super¬ 
visor states. Once in the user state, the processor will 
stay there undl an exception occurs. Exceptions may be 
caused by resets, interrupts, bus errors, a variety of run¬ 
time errors, and executions of TRAR Besides some of 
the interrupt conditions, all exceptions are auto-vectored; 
when the exception occurs, the processor gets the ad¬ 
dress of the exception-handling program from a specific 
location in memory. These exception vectors take up the 
first IK bytes of memory and should all be initialized 
immediately after a reset occurs if you don't want your 
processor going off in strange directions. 

The large number of 16-bit op codes makes a greater 
assortment of instructions possible. In the 68000, these 
possibilities appear as both new operations and a van- 
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Photo 1: The very large integrated chvuit (IC) in the upper right is the 6SQ00. The other large IC near the wire-wrap area is the 48-pin 
MC68230 parallel interface/timer. The two serial interface !C$ are at lower left. The edge connectors on the bottom are, from lep to right, 
serial port 2 (host), serial port 1 (terminal), port 4 (cassette recorder), and port 3 (Cetitronics-type parallel printer). 


ety of addressing modes for the standard operations. 
Most of these operations fall into the general scheme of 
supporting higher-level languages. These include in¬ 
structions such as a branch subroutine (BSR), which 
allows relative branches to any address within 32K words 
above the program counter's address; the LINK and 
UNLINK instructions, which ease the construction of 
reentrant subroutines; and the move-multiple-registers 
instruction (MOVEM) for quickly saving registers. In 
addition, 12 addressing modes contain many instruc¬ 
tions. These different modes are available for data trans¬ 
fer and logical and arithmetical operations. They can also 
be used in some of the transfer-of-control operations. In 
other words, a jump to subroutine (JSR) doesn't have 
to go to an absolute address—it might go to the address 
calculated by adding a data register to an address register 
plus an immediate value included in the instruction (by 
the way, that's one I haven't used yet). The result of this 
addressing arrangement is that it takes skill to write a 
program shorter than 64K bytes that is wof relocatable, 
and it is very easy to write reentrant subroutines. 

If Motorola simply added eight more address and eight 
more data lines to an 8-bit processor, only 56 pins would 
be needed. You well might ask what other functions have 
been added to require 64 pins. First, the 68000 is asyn¬ 
chronous in operation; it will not terminate any bus cy¬ 
cle until it recognizes that data transfer is complete, 
which is normally done by having the memory or pe¬ 


ripheral device assert a data transfer acknowledge 
(DTACK). Because not all devices run asynchronously, 
the 68000 has a provision for synchronous devices, par¬ 
ticularly those designed for the old 6800 microprocessor. 
In this case, a line called valid peripheral address (VPA) 
is used instead of DTACK. 

When the 68000 detects this signal, it replies with a 
valid memory address (VMA) signal and synchronizes 
the bus operation to the Motorola 6800 E cycle. To pro¬ 
vide more flexibility in the interrupt structure, three in¬ 
terrupt control lines produce seven levels of interrupts. 
Three bus arbitration lines allow DMA (direct memory 
access), refresh, and so on. One last note—RESET is 
bidirectional, so the 68000 can execute an instruction that 
resets all peripheral devices but does not affect opera¬ 
tion of the processor. 

Hardware 

Let's take a look at what you get for $495. The ECB is 
a single-board computer measuring 7Va by lOVz inches. 
The quality of construction is excellent. The board's edge 
contacts as well as its traces are gold plated. The ECB 
provides a 68000 operating at 4 MHz, a 16K-byte ROM 
monitor, 32K bytes of dynamic RAM, two RS-232C serial 
interface ports, and the MC68230 parallel interface/timer 
(PIT) that provides a cassette tape recorder interface, a 
Centronics-type printer interface, a 24-bit timer, plus 
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TOLL FREE I 
1-800-321-3552 

IN OHIO AND OTHER INQUIRIES (216) 481 4993 
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BARE DRIVES Tills Morirt's Special: OEW Varsign ol Shupart 

SM55{^, 40/40 Slimline . .5210^OO 


$25 95 


$1 59 

39.95 
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189 
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5V»^ (2S/D0) W/HUB RING . 

. 2 79 

43,95 
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MudDl 
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Heads 
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Tracks 
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SlimliuB 
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1 

40 
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$159.00 
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2 
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Full 

249.00 

Tandon* 
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7 

ao/80 
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329.00 
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1 

40 
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179 00 
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2 
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239 00 

MPI- 
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40 
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179.00 
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1 

77 
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2 
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499 00 
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$799.00 
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Upgrade' . 

258.00 

269.00 
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Mnemonic 

Function 

HE 

help: displays Tutor commands 

MO 

memory display 

MM. M 

modify memory 

MS 

store into memory 

1^ 

< 

o 

< 

display/set address registers 

.D0-.D7 

display/set data registers 

.PC 

display/set program counter 

.SR 

display/set status register 

SS 

display/set supervisor stack pointer 

.US 

display/sel user stack pointer 

DP 

display formatted registers 

OF 

display offset registers 

,R0-.R6 

display/set offset registers 

DC 

convert decimal to hexadecimal 

BF 

block of memory fill 

BM 

block of memory move 

BS 

block of memory search 

1 

block of memory test 

BR 

set a breakpoint 

NOBR 

remove breakpoint 

GO. G 

execute user program 

GT 

execute until breakpoint 

GD 

execute without setting breakpoints 

TR, T 

trace 

TT 

temporary breakpoint trace 

DU 

dump memory to a port 

LO 

load memory from a port 

VE 

verify memory load/dump 

PA 

printer attach 

NOPA 

reset printer attach 

PF 

port format 

TM 

transparent mode 

' 

send message 

Table 1: The cotmnands available in the Tutor monitor. 


some uncommitted I/O (input/output) pins for a user 
to play with {see photo 1). 

The MC68000L4 microprocessor in this kit is the slow- 
est version Motorola makes of this chip, running at 4 
MHz (compared to MVi MHz for the fastest version). 
Remember: this board was designed for educators, not 
benchmark freaks. Yet even at this leisurely pace its 
minimum instruction time is only 1 microsecond. 
Because any given instruction on a 16-bit chip generally 
does a lot more than a single instruction on an 8-bit 
microprocessor, the throughput of a slow 16-bit chip is 
several times greater than that of the fastest 8~bit 
machine. 


Circte 294 on inquiry card 
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DISCOVER THE DYSAN DIFFERENCE 


Dysan 

Software Duplication: 



It's your name on the package label 
And your company's reputation on 
the line- Whether your program retails 
for $40-00 or $400.00, or is for com¬ 
pany internal distribution, the cost of 
duplicating it on diskettes is just a frac^ 
tion of the value of your product- 
Doesn’t it make sense to protect the 
time, money and talent invested in 
your software witli the finest and most 
complete software duplication ser¬ 
vices available? 

Quality Software Deserves 
the Quality Media. 

Dysan's software duplication ser¬ 
vices are unsurpassed for fidelity of re¬ 
production. Not only is your program 
copied unerringly onto the finest me¬ 
dia made—the Dysan diskette—but 
it's also copied on proprietary equip- | 
ment manufactured by Dysan, exclu- v 
sively for Dysan. Plus Dysan offers yoi^ 
tlie widest variety of support serviceigi 
available—from software protectioi| ta 
serialization and packaging. f. 


Isn't it time you discovered the 
Dysan difference? For more informa¬ 
tion on Dysan software duplication, fill 
out and return this coupon today, or 
call (800) 55D9000. 


I- 

I Dysan Software Duplication Division 
[ 5201 Patrick Henry Drive 

I Santa Clara, GA 95050 
(800)551-9000 
, (408)988-3472 


Please send me more details on 
Dysan’s Software Duplication Services. 

BIO 

Name:_ 


Company: 


Address: 


City:—=_ State:_ Zip: 

Phone: i _ —1 _ 


Circle 164 on Inquiry card. 




















PURE POWER 
CONTROL CENTER 



Intr^dijctng’□ powerful' new llnk-fpr 
VDur cornp.uter;system: 

The Powef'Difeetprs, 
from Computer Accessories, 




Power Directors Incorporate UL approved 
TranZorb"* semiconductor technology and ex¬ 
ceed the 1983 IEEE-587 Guide for surge voltages 
in low voltage AC power circuits. So you can 
protect your computer system from line surges 
and noisa giving it the pure power it needs. Voit- 
age spikes are stopped in [ess than a nanosec¬ 
onds EMI/RF! line noise is filtered out, and current 
overloads are prevented Now your 
system can be truly integrated with 

compu. 
occessc 


central power control like the Model P12 shown 
above. Instead of o haphazard maze of power 
lines and extension cords, each component 
plugs into the fully shielded Power Director. You 
can turn on eoch component individually, or 
power up the entire system with o single switch. 
Look for the full line of Power Directors wher¬ 
ever personal computers are sold. dranZorb is a 
product of General Semiconductor Industries of 
Tempe, Arizona. 


Computer Accessories Corporation. 7696 Formula Place, San Diego, CA 92121 (619) 695’3773 









The 32K bytes of RAM are located in the lowest mem¬ 
ory space and consist of sixteen 16K by l-bit dynamic 
RAM chips. The monitor program, which resides in two 
8K by 8-bit ROMs, is located in address space 8000 to 
BFFF (hexadecimal), making it awkward to expand the 
RAM because any additional memory will be noncon¬ 
tiguous with the original RAM. (Because it should be 
no more difficult to have the monitor reside at higher 
memory, why not do so and give hobbyists more 
flexibility?) 

Communication to the ECB is through one of its two 
RS-232C serial ports. The data rate is user-selected from 
110 to 9600 bits per second. Although any RS-232C ter¬ 
minal can be used, a video terminal is definitely prefer¬ 
able. For example, if you are doing a program trace, dis¬ 
playing eighteen 32-bit registers can burn a lot of paper 
and time. Also, the assembler works by first disassem¬ 
bling an instruction, letting the programmer change it, 
then overwriting the original instruction with the new. 
This makes for a pretty messy display if youTe using a 
teletype. 

In addition to the transmit and receive lines (pins 2 
and 3), serial port 1 must supply the DTR (data-terminal 
ready) signal. Pin 1 is not connected on the board, so 
make sure ground is tied to pin 7 on your DB-25 con¬ 
nector. The other serial port, the designated host port, 
allows the ECB to act like a terminal to a host computer, 
which enables programs to be downloaded from (or up¬ 
loaded to) a host computer. The serial ports on the ECB 
come out to 20-pin edge connectors instead of to a DB-25 
connector. If you don't want to make or modify your own 
cables. Motorola sells cables that mate from the edge con¬ 
nector to a standard DB-25. 

The operation of the MC68230 PIT, a remarkable device 
in itself, requires a 32-page manual. The chip provides 
three 8-bit parallel ports with handshake and a 24-bit 
timer. Separate interrupt vectors for both the parallel 
ports and the timer may be stored in the PIT. This chip 
supports a Centronics-type parallel printer port (which 
drives my Epson MX-80) and provides a cassette-recorder 
interface. 

In addition to the peripherals, you need a power sup¬ 
ply for the ECB. The board requires only 5 volts at 750 
milliamperes and +12 volts at 100 milliamperes. All the 
components are tied together on the board on a simple, 
unbuffered bus. Although there is no edge-obboard con¬ 
nector for system expansion, most of the 68000's pins 
are brought out to a wire-wrap area, and a provision 
exists for inserting a 50-pin connector for expansion by 
the user. Because these lines are unbuffered, three-state 
buffers should be installed if more than a couple of extra 
chips are added to the bus. 


Software 

The ECB contains a monitor in ROM called Tutor. In 
addition to the usual monitor functions, it provides a 
disassembler and a line-by-line assembler. Compared to 
what else is on the market, the monitor alone is worth 

< ' Circle 102 on inquiry card. 


Speed up system construction and 
provide better performance with Vector's 


# Supplied with high performance Faraday shielded 
motherboards. 

# Integral card racks with plastic guides. 

# EMI filtered. Fan. Heavy duty power supply. 

# Quality aluminum case with interchangeable slide out 
vinyl finished panels in various colors. 



STD BUS 

UEEEP96r 

VP200 

$7" .00 


S 00 BUS 

(EEEE6a7, 

VP100 

IWainfran>-^ 

$725Wl 


NEW S-100 FUNCTIONAL BOARDS 

RAM 17 “ 64K of low 
power static RAM for 
CPU speeds to 10 MHe. 
8800GR17B. $450.00. 

INTERFACER 1^ 

Two RS232 ports, 
50-19200 Baud, 
USART's perform all 
basic I/O functions. 
8800GIB , . $295.00. 

INTER FACER 2 — Three parallel ports, one RS232 port, 
selectable rate interrupt timer. S800GI2B $325.00. 

® P^ldlSMMieOynipanij 

12460 Glad^one Av., Sylmar, CA 91342-0336; (213) 365-9661 

SEE US AT WESCON BOOTHS 1717 & 1719 io3 
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At a Glance 

Name 

IV168000 Educatfonai CompLfter Board (Motorola parr 
# MEX6eKECBj 

Manufacturer 

Motorola Inc. 

Microsystems Division 
3302 North 56th St. 

Phoenix. AZ 85018 

Distributed by Hamilton/Avnet Electrorucs 

Hardware 

Single-board computer- 6 Y 2 by 10^ inches, containing a 68000 
microprocessor running at 4 MHz: l6K-byte monitor ROM; 3ZK- 
byte dynamic RAM: two serial I/O ports with data rate individually 
seleaable tram 310 to 9600 bps: MC68230 parallel port/timer that 
provides three S-bit parallel ports vvith handshaking, audio cassette 
I/O: CentronicS'^pe printer port and wire-wrap area. Operation 
requires an external power supply f+5V at 750 mA, +12V at 100 
mA). RS-232C<ompatibie video terminal, and connecting cable 

Software 

16K-byte monitor ROM with most of the functions of the 
Motorola Maafaug plus interpretative assembler, disassembler, 
printer and tape recorder functions, and a series of TRAP #14 
functions that allows user program access to most of the monitor 
data conversion and i/O routines 

Options 

Interface cables to connea computer board to termfnaJs, printers 

Price 

S495 

Warranty 

90-day warranty includes parts, labor, and return shipping 

Documentation 

Over 450 pages, including data sheets on LSI circuits, a software 
manual for the 68000, and a manual on the ECB hardware and 
monitor 

Audience 

Educators, students, hardcore hobbyists, and 6SCXD0 systems 
developers who would like to use the ECB as a supplementary 
aid 


the price of the board. Table 1 lists the monitor com¬ 
mands provided in Tutor. Most of them resemble those 
of run-of-the-mill monitors, but a few require some ex¬ 
planation. Note the variety of addressing commands for 
Tutor. Most other monitor commands work only in the 
immediate mode (the user enters the explicit physical 
address), but Tutor has eight separate addressing modes. 
The most important of these are absolute, absolute plus 
the contents of an offset register, address register in¬ 
direct, address register plus displacement indirect, and 
memory indirect. 

One of the more sophisticated monitor commands is 
.Rn, which enables you to display and modify any of 
the eight special registers. Remember that the 68000 pro¬ 
grams are intrinsically relocatable. These registers help 
users write position-independent code by being auto¬ 
matically added to addresses specified in Tutor com¬ 
mands. For example, it's generally easier to write assem¬ 


bly-language programs starting at an even address, such 
as 1000 hexadecimal. If you are following the book 6SOOO 
Assembly Language Programming by Gerry Kane, Doug 
Hawkins, and Lance Leventhal (Berkeley, CA: Osborne/ 
McGraw-HBl, 1981), you will notice that all the programs 
in the book start at 4000 hexadecimal. However, if more 
than one program is being used, the others have to 
reside somewhere else in memory. 

Assigning the starting addresses of the routines to off¬ 
set registers makes testing the routines a lot easier Let's 
try an example. Assume you have a routine that starts 
at 4F7E hexadecimal and you'd like to test a piece of code 
hexadecimal 1A6 bytes from the origin. If adept at this 
sort of thing, you could perform hexadecimal arithmetic, 
come up with 5124, then type GO 5124. An easier way 
of doing this is to set R1=4F7E and then type GO 
R14- 1A6 (or whatever displacement you need). The same 
technique is used for looking at the nth item of a buffer 
and checking the value in a peripheral chip. 

The block search command (BS) lets you search 
through any block of memory looking for either ASCII 
(American National Standard Code for Information In¬ 
terchange) strings or binary data. This is useful when 
looking for particular memory references, such as I/O 
locations. The block fill command (BF) is useful for zero¬ 
ing memory or buffers or for setting ASCII buffers to 
all space characters. The GO command starts program 
execution at a specified location, but a return from 
subroutine (RTS) will not return to the monitor. To do 
so, you have to use a special TRAP instruction. 

In transparent mode (TM), the ECB acts as a dumb 
terminal to a host computer. Everything received on port 
1 is immediately transmitted on port 2.1 was able to use 
the TM command to good advantage when installing the 
ECB in my Heath H-19 video terminal. Internally, I wired 
the output of the H-19 to the terminal port of the ECB, 
and the ECB's host port to the input of the H-19. When 
first powered on, the H-19 talks to the ECB; but once TM 
is executed, it behaves like a normal H-19. 

DU (dump) and LO (load) commands let you dump 
automatically formatted binary files either to or from 
memory. Normally this command is used with port 4 
for a tape recorder or with port 2 to a host computer 
The VE (verify) command reloads a program saved using 
the DU command and verifies that it matches what is 
is in memory. The contents of memory can be either 
dumped or loaded using the DU and LO commands, 
respectively Memory is dumped in what Motorola 
designates "S" records, which consist of header and data 
dumps in hexadecimal ASCII. You can use the DU com¬ 
mand with aU supported I/O channels (terminal, host, 
printer, and cassette tape). The LO command supports 
input from all but the printer. Because data is transferred 
in hexadecimal ASCII instead of straight binary, 2 bytes 
need to be saved for every single byte of actual data, 
which can be annoying when you have to wait two 
minutes to load a 4K-byte file. 

Probably the two most important parts of the monitor 
are the assembler and disassembler. These features are 
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HIGH TECHNOLOGY PRODUCTS & SERVICE FROM THE HIGH COUNTRY 

f KS SSI iBat £S SStBasa E£S 


IBM-PC HARDWARE 


PLANTROhllCS, Colarplui . S ai 

QUAOFIAM COnPOHATlOr^ 

QUADBOARD Mutrrfuficllon Board 
Full ejiparidabiiitv Irow lo 25tiK 
Parallel Primw PpM 

Asynchfonous FtSS^z Serial Modem P-ort 
ProgTammaMe' ClocfeiCHiendBr 
RAM Disk Drn/e (sollware) 


$ 44j9 C50 I 

5 asK.oc 


I KS.OO 
$ CALU 


64K starts at 

$ 299.0- 

MtCROFAZER Pirinte* Spocrler 


Print Buffering from SK to 5i2K 


Any PrintaT.'CQmputer ComblnaHori 


Why wait on your printer 2 


Prices 5lan al 

£ 129 00 

□UADCDLOH I IBM CcKir Card 

$ CALL 

□UAppOLDR II 64{] by ZOO 

B 229.00 


STB SYSTEMS SUPEft RIO" CARD 
■Rie Truly ultlmala IBM oiid-un Eigh1+ PurTCliora 
on Phe Pard. 

• tW^£S6K (7eaK w'opi "PIggyBack" card} 

• Twd RSaaa pdMs. Cme paiallel 
•Paralrer cjibis 

• Clatfc'isaferHJar » Ghjth* Pori 

• Sana! cable 

• Printer Suffer • RAM dak 

Simply The Beijl 5 CALL 


HAYES 120D 

Irrtefnal madem on a cand 

TANDON TW 

tDD'2 3a(m 

TANDON SUM-UWE' 

rwao-a . 

quadlihk 

AST 

6 PACK PLUS 64K 3a4K, pna ser. dpb par ci'c 

. . s Maoo 


QUME^S SUPERIOR 

320K DRIVE 

QumeTrak 142 features 
Ceramic R W Head, 

Advanced Steel Band Head 
Positioner & 4 Drive Daisy 
Chain capability . . $ $229.00 


KEY TRONIC, INC- 

Enrianced Word Processing Keyboard 
Modfll KB-St50 

Familiar key plBcetnem Ipi lotich-iypi&is. Key 
nf nbacure ayrnbo^s 

S 205.00 


g COLUMBIA DATA PRODUCTS | 




THE ENHANCED IBM ALTERNATIVE 

TRULY IBM COMPATIBLE!! ^ 

IBM Hardware A Soflwsfe compaiabiufy m a Muiti-User i6 Bll compuErjr laSK iwo serial W 
ptn^a, one paraltei port and B eypanaion alols. Can futi MP M B6, OASIS*TO. MS-DOS 
’Super-Pak" mclutfss MS DOS ft CPM &e operalmg syslems. MMira-A^ggrTtljler. K 

Dlagnoatid^s, Baisica w.'cdlorgrafihlca PLUS Parffid Wnrar, Spoiler, CjiIc and Elle, Fast ^ 

S Graph, Space Cflmmandefe S Hcnne Accountenl $ CALL ft 

K CoLuMBIA PDHTABLE-COLUMBrA VP 12BH Slim Line Drives. 2' monitor. 

^ famber or girsen} comes w.''MS-DOS super pak £ CALL W 


IBM-PC SOFTWARE 

TEMPLE OF APSHAI S 29 M PC TUTOR 

. $ 

i 

43.95 

MULTIPLAN 

5 105 00 

WOODSTAR 

$ 

301 95 1 

dBASE II 

S 467,00 

HOME ACCOUNT PLUS 

J 

91 50 1 

EASY WRITER II 

$ 234 75 

MULTI PLAN 

£ 

185 50 [ 

PFS FILE 

$ 93.95 

LOTUS 1,2.3, 

$ 

CALL 1 

PFS REPORT 

5 93.75 

PFS GRAPH 

$ 

93.95 1 

VIStCALC 

$ lez as 

DEADLtNE 

$ 

33.50 1 

COPY II PC 

$ 29.00 

FACEMAKEH 

$ 

24.95 1 

fpogoeh 

$ 23 50 





MILE-HIGH SAVER 


t 


u 


APPLE COMPATIBLE DRIVES 


FOURTH DIMENSION 
$219.00 


MICRO SCI 
$229.00 


<Sa££a££jB(!£Sf Sfiies !E« £jsf £SS £fit £fiS es eS£»£Sf ESI SSI £jSC 



APPLE/FRANKLIN HARDWARE 

FRANKLIN ACES-THE APPLE II-I-/IIE ALTERNATIVES 

ACE 10GQ {B4K |i ACE 1200 (120K) 

Uppor & Lower Case j. 

Aulematic Key Repeal WITH COLOR] 

NumBric Keypad Has everylhilng iho 1000 has plup- 

Larg-3f power supply wilh fan ZSO Card (CP M) 4 $0 celumns 

Celt !r)r$per:lal packege price fiviiti-m dnve, buni-m color $ dALL 

MICFtO-SCI A2 Disk Dnve 

$ 229 00 

MICROBUFFER II 16K 

S 

209.00 

RANA SYSTEMS - ELITE SERIES 


VIDEX PSIO Duel Funcliori Card 



1 300% Faslar than Disc II 


Modem ana Punier Pcjri6 . . 

$ 

176 90 

1 EJIle 1 (up Id lfi3K} 

$ 299,00 




' Elile II $ III 

$ CALL 

MISCELLANEOUS 



’ Cumpatibie ControitBf Card 

S 55 00 




VISTA COMPUTER CO. INC. 


ALF FflODUCTS, INC. BOSS Processor 


PRESENTS THE V1200: 


Powerful IBW chip an e Card- 

5 

CALL; 

Renwj'ebie masa Btorege Ipr ypur Apple i 

ANTI STATIC TOUCH MATS 

$ 

68.00 

$ rr>ag (l□rlnalt(fd} pa^ 5 disc cahridge 

: Cornea 

KENSINGTON, Syalem Saver 

$ 

72.00] 

comptete w.'drive. cable, gpritrplier. ■Sdflware 

KRAFT^ Jayjstick 

$ 

48.00 

and {>118 6 rFi«g Vialapak cartridge 


Paddles 

$ 

35.90 1 

All for only 

$1290.00 

M & n ENTERPRISES 



RAM EXPANSION 


SupT Mod Umvaraat 

. $ 

55.99 1 

Pavqng (16K) 

$ 49.95 

Sup'r Fan 

. S 

30 90] 

Mlcrdadlt (1$K) 

S 75.00 

MICROSOFT 



Mldrdteli (BAM ISK) 

$ 73.00 

Softcard W.'CP.'M ZaO 

5 

245 991 

ao COLUMN CARDS 


Softeard Premium Fack 

$ 

4$& DOI 

ALS. Smarierm ii 

$ 129 00 

Saftcard Plus [Ffanklmji 

$ 

445 001 

VideK. UllraTerin 

S CALL 

TAG PRODUCTS 



VHJeaTerm C-tjfflboFkg 

S 271.00 

Joystick 

$ 

43.09 

, Visla, Yison 80 

1 239.00 

Game Paddl&s . . 

$ 

26.50 

PRINTER INTERFACES, BUFFERS 


Sefecl-a-port 

$ 

43.00 

j Microtek, FIV611C per . ... 

$ 63.00 

Trak-Ball .. 

$ 

47.00 

[ Apple Dumphmg 15K 

$ 160 90 

SATURN SYSTEMS. INC. 



! Orange Mlert, Qrappler-l* . 

$ 119.09 

Neptune 80 tQlumn card w,'64K for ItE 


1 Buffered Qrapplor-F 

$ 163 90 


$ 

CALL ; 


C-fTOH NTERS - DOT MATRIX 



MONITORS 



NEC APC 


Prawrnor i per 

. $ CALL 

AM BEK, 

300 Amber . . . . 

$ 

155 00 1 

Color APC, 123K. Byles o1 U&ef Memory, Cual 1 Mogahyte FDD'a. 

Prowriler ll - par 

$ 649.00 


300 Green 

$ 

139.09 

1 CornmunlcalKKis Controller, Pnmer Condiollor, Auid Power of*, Baiiary 

EPSON 



31OA inctuding cable ... 

* 

179 00 . 

1 Back-up 4K CMOS BAM & Hartfwar# ClockvCaJendaf Programmable 

FK^8D. FK190 , 

$ CALL 


Color 1 composite 

$ 

298.99 

1 Character Set, Delaebed Keyboard w/Pr-jgrammabte Function Keys ,1 

GORILLA,, Banana . 

. £ £09.09 


Colca 11 HGB (ItilM compallblel , . 

$ 

439.00 ' 

■ Numeric Pad Model H03 . 

, $ CALL 

IDS, Pnsm 

$ CALL 

GORILLA, 

Green HFRes . 

$ 

39.00 



Mrenaprism 

$ 559 90 

NEC, 

1 201 H-Bes. GfM-n 

$ 

169.00 

MODEMS 


HANNESHANN TALLY 


1203 RGB 

$ 

CALL 


MT169I 

5 CALL 


1205 Hi-Refi Amber 

5 

CALL 

ANCHOR AUTOMATION 


MT160L . 

$ CALL 

TAXAN 

Amber . . 

S 

129.00 

Signalmen Mark 1 

$ Q3.oa 

OktEDATA 



Green 

$ 

11900 

HAYES 

62A . . 

$ 419.09 

ust 

AinbBr Hr-Res . 

$ 

149.00 

Smaitmadem 300 

5 211 00 

83A . . 

$ 706 90 

ZENOH 

Green Med Res 

$ 

99.09 

Smartmodern 1200 

$ CALL 

84 par 

$1055.90 





Smtirtmodem 1200B . , 

. $ 459.00 

92 par . 

$ 4.99 00 





MlCromodem il w.lerminal program 

$ 299.00 

93 par 

STAR MlGRONlCS 

$ 9^7 90 

DISKETTES & STORAGE 


NOVATION 

CAT {Aepufihe;] 

S 153.00 

Gemini tOX 

$ CALL 





DCAT 

S 1SB.Q0 

OUANTEX 


MEMOREX 

16 each Sy* SB'DD 

$ 

CALL 

J-CAT 

$ 115.00 

7930 [Dot Letter OuaHly] 

$1665.90 


10 each SVi Da'DD 

s 

CALL 

Auto Cal 

. . . S 219.00 

BROTHER HH-1 

$ 684.00 

ELEPHANT 

lOftach aVrSB'DD 

$ 

19.95 

1 Apple Cal Et 

$ 273.00 

C4TOH 


1 

10 each ev* OSj'DD 

$ 

26.95 

, 212 Module (1200 baud opt lor Apple Cal III 

$ 345 00 

Stawdler F-IO-JO par 

Si 179.00 

, VERBATIM 

lOeach SViS&DD . 

$ 

25.96 

‘ 212 Apple Cal 11 (12DG baud} 

$ 528 00 

JUKI 61M, 16 CPS . 

. S CALL 

1 

lOeachSvlDa'DD . . . 

$ 

36.95 • 


NEC 


ZIMAG 

12each EViSS.'DD 

$ 

19.96 

i VISIT OUR 


35S0 jBM plug*in , . . . 

TTX-11114, Fm & iTiiniiCMi feed, 

$1936.00 

1' LIBRARY CASE. 5V* . 

' DISK B.ANK, 5Vj IntBrlock A swjvel 

$ 

$ 

2.50 

6.50 

WAREHOUSE OUTLET 

STORE 

ser S par mlarfac# 

$ sts.oo 

I DISK FILE, 5'r«Elepharr|‘Trunk- 

$ 

21.05 . 


_ 


Rocky Mountain Micro, Inc. 

MAIL ORDERS: 10890 E. 47th Ave. 

Denver, Colorado 80239 


NATIONAL 

ORDER 

DESK: 


1 - 800 - 862-7819 


IN 


TERMS AND CONDITIONS: 

« NO CREDIT CARD FEE 

• Persona] checks } allow 10 days to dear), Vrsa. Master Card, wire transfwrsH trxilude tolephcme number 

• COD ctf'deTS acceplad - $300 makimunr - $!□ nonjetijnctabla surcharge - Alt producls Fadoiv sealed wuh manufacturers warranty 

• PQ & accepted frpm quaUied customers - Approval needed pn all returns - lOTi] festockrng charge unless derectiva p!uB shipping 

♦ All COlofatfo residerits add 3.5% sales tax. City A Ceunty of Denver residenls adchtiorrei 3.6% sales tax 

♦ Shipping, Handling $ Irauranoe SS.OO mimmum.. 4% UPS ground; UPS Bkia Label raia quotad at lime el cuder 

• All prices subjed to change without notice 

* Export onJefs acoapled Irom foreign cteai&rs. Contact F L KleirTTberg & Co, TWX 910-94CF2517 

* Telephone Order Desk Hours $ AM lo $ PM, Monday through Friday, ID AM |o 4 PM Selurday. Mdunlaln SlandardTime 


COLORADO CALL: 303-371-2430 

TECH ASSIST. & CUSTOMER SERVICE 
CALL 303-371-2430 

YOUR SATISFACTION IS OUR ' 
BEST ADVERTISING! 

WE SER VICE WHAT WE SELL 















































W 4 I 9 I FFFF 


DC.V *FFFF ?. 



Fbr Line Surge Suppression 


SYSTEM SAVER provides essential protection to hard¬ 
ware and data from dangerous power surges and spikes. 
Dangerous voltage spikes are dipped off at a safe 130 


Volts RMS/175 Volts do 
level. High frequency noise 
is smoothed out before 
reaching the Apple II. 



APttEH _/ 


For Cooling 

Tbday's advanced peripheral cards generate more heat. 
In addition, the cards block any natural air flow through 
the Apple II creating high temperature conditions that 

substantially reduce the life 
of the cards and computer 
Itself. SYSTEM SAVER^s 
fan exhausts 15 cubic feet 
of air per minute. 



Fbr Operating Efficieiiay 




SYSTEM SAVER contains two switched 
power outlets. SYSTEM SAVER efficiently 
organizes your system so that one conven¬ 
ient, front mounted power switch controls 
SYSTEM SAVER, Apple II, 
monitor and printer The heavy 
duty switch has a pilot light to 
alert when system is on. You'll 
never use the Apple power switch 
again. Also avail^le in 220/240 Volt, 50/60 Hz. 



Easy Installation 

Just dips on. Color 
matched to 
Apple n. 

©USTEII 


Fits on Apple Stand 



$89.95 sn dealers everywhere or order direct by phone or mail. 

For phone or mail orders mclude $2.50 for handling. New York State 
residents add sales tax. VISA and MASTERCARD accepted. 
Dealer inqniiies invited. 



KENSINGTON 

MICROWARE 


919 Third Avenue ■ New York, NY 10022 - (212) 486-7707 
Telex: 236200 KEN UH 


Tum 1 

N4IH 

M4M4 


N4IM 

IMIK 

•Mill 

II4I14 

N4IU 

•Mill 

•Mill 

IMIIC 

NMIE 

IMMI 

II4I24 

•MI2I 

IMI2C 


.1 > NO 4111 2FfO! 
3I7CMII 
4211 
1111 
1724 

43EIIII1 

IIIINM 

9341 

MK 

1311 

I3M 

1421 

IKl 

12C2 

NCINN 

SlNfFFI 

NtlMN 

MI2 


H0VF.V 

CLt.L 

H0VE.I 

IE1.S 

LCl.L 

ICLI 

SUII.H 

m.% 

CIIM.I 

ILS.S 

mvi.i 

NIVE.I 

MOVE.I 

ISCT 

NF.L 

ITST 

INE.S 


t24574.M 

M 

(M)t,OI 
tlMI2E 
KM),It 
M,01 
11,01 
IN4I24 
(N}4,(N1>* 
MMIM 
-(M),02 
-(ll),(M)t 
02,(11)* 
11,01 

DI,MI4IU 

M.Ot 

MMIN 


mu 1.1 } M 4I2EIII 
4C73 


m 


7 ITS_ 


Photo 2: The assembly mid disnssembly fimctions^ invoked by typ¬ 
ing Dl after a memory display or memory mi>dify command. Assembly 
is done line by line—the code at the current memory is first disas¬ 
sembled and fallozved by a question mark. The programmer then types 
in the correct code, and the original code is avenvritten with the new. 
Any value not recognized as a valid op code is as the 

declare word fDC.W) pseudo op. 


of much greater necessity than their counterparts on an 
8-bit computer. Many times Tve hand-assembled 100 or 
so lines of 6502 code, but I wouldn't even think of hand- 
assembling more than one line of 68000 code. Each in- 
struction must be coded on a bit-by-bit basis, and the 
results must be converted to hexadecimal. 

The assembler is a line-by-line interpretative routine, 
invoked by typing the MM (memory modify) command, 
the starting address, and the DT option. The assembler 
first disassembles the code at the current location, then 
prompts the programmer to enter the new instruction 
to be assembled. Tlie new instruction is then written 
over the original. This process requires a video terminal 
because a printing terminal would type the new instruc¬ 
tion over the old, resulting in illegible copy. Because it 
is a line-by-line assembler, labels can't be used in the 
operand field* Previously defined offsets, however, can 
be used. For forward references (address unknown), the 
* can be used. This generates the code for a jump to the 
location of the operation just assembled. When the en¬ 
tire routine has been written, it can be disassembled and 
the correct memory location inserted at all instructions 
that branch to themselves* 

The disassembler may be invoked in the same man¬ 
ner as the assembler: it disassembles one line at a time. 
To get a complete listing, the MD (memory display) com¬ 
mand can be used with the DI option (see photo 2). The 
listing can be directed to all four I/O ports. However, the 
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Heath/Zenith Users— 

Get the Information You Need: 


Read the only independent magazine with a specific focus on your system— 

the Independent Magazine for the 
^ ' Entire Zenith Computer Community. 


Whether voii use an 
H/ZlOO, H/Z89, Z90, H88, 
orH8—yoii'll find articles 
in every js.siie which apply to 
yoiir system. 

Explore CP/M, HDOS, and 
Z-DOS capalulities through 
cirticles. Applications, 
programs, compatible hard- 
waj^e and software, and the 
latest developments in the 
Heatli/Zenith community are 
among the topics included in 
Sextant on a reguhir basis. 

Carefully edited to luring 
you a Iiroad coverage of 
the Heath/Zenith community, 
Sextant featiires include: 

• A broad range of‘*how-tci” 
articles which will help you 
implement system enhance¬ 
ments as you need them. 

Head about how other users 
have altered their systems 
to suit their needs—and 
how you can do the same. 


• Reviews ol products from 
Zenith and independent 
suppliers w'ill help you sort 
out the questions you 

have about har<]ware and 
softw^rre options yon might 
consider. 

• Short program listings, 
including utility progrimis and 
games, give you practical 
options which you can imple¬ 
ment immediately. 

• For your system needs, 
you'll tind over 90 advertise¬ 
ments of compatible prod¬ 
ucts in each issue of Sextant . 
Many advertisers find the 
independent magazine lor the 
entire Zenith computer 
community the most direct 
medium to imirket their 
Hc^ath/Zenith-specific 
products—youll find inde¬ 
pendent suppliers with 
products you won’t find 
advertised elsewhere. 



A' 




• And, so tluit you’ll Ih' 
informed of the latest progress 
and innovations in i/our 
Heatli/Zenith eommunity, 
Sextant provides extensive 
coverage of community 
affairs. Read aixnit major 
events in the lleath/Zenith 
community, as Ileath/Zenith 
users meet to discuss re¬ 
cent developments and future 
projections. Specific com¬ 
panies and individual.s are 
highlighted as they make 
significant contributions to 
the Heath/Zenith community. 


A Whole World of Information About Your System, Available to You Now. 

Start your subscription today! Call Toll Free: dvimki. " 800/341-1522 

(M-K h n-ju.-O p.ui fhi-stt'i n Tiuicl 

Or send in the coupon below to: Sextant, Dept. B, 716 E Street S.E., Washington, DC 20003 • 202/544-0900 

^ Send me: 

□ 8 issues for $19.94 ($23.00 to Canada) 

□ 4 issues for $9.97 ($11.50 to Canada; $14.00 overseas via surface 
mail, $35.00 via air mail) 

□ Payment enclosed (Checks must l)e in U.S dollars pay aide on a US, 
hank.) 

□ Bill me 

□ Charge my: □ VYsa d MasterCard (MC'code #_) 

Card I_Expiration date__ 

Name____- 



Yo u r sft t isfw ■ t km ru ifli St/x taut is g nn r- 
(iutved. IJ tit any time tjoifre not .satis¬ 
fied jnsi let riY know and your money 
will he refill n d vd — i n fin 11 


Address. 


Please allow f> lo H weeks for delj\'ery of yonr first issiit\ 

Se.xtant, Dept. B, 716 E Street S.E., Washington. DC 20003 


Circle 418 on inquiry card. 
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EXPOTEK 

2723 W. Windrose 

Phoenix, Arizona 85029 

1-800-528-8960 

Guaranteed Low Prices 

THIS MONTH'S SPECIAL 
DAISYWRITER 2000 

CALL 

for the IBM 

PRINTERS 

TANOON 100 200 , , . , $245 
QUADRAMCARDS . . . .CALL 
1GK RAM CHIPS 

SET OF 9.$1S75 

64K MEM/UPGRADE .... $80 
SOFTVyARE .CALL 

CITOH 

F1040 . $1090 

F1055 . S1499 

1550P. $599 

851 OP. $345 

SILVEREED 
SAVE $ CALL 

DATASOUTH 

05120. $595 

DS180.$1169 

DIABLO 

620 ..$895 

630RO .. ... $1710 

NEC 

3510 .... ..... $1365 

3550 .$1705 

7710. $1900 

8023 .$399 

OKIDATA 

SAVE % CALL 

COMPUTERS 

ALTOS 

580 10 .. S4199 

586 10. $5498 

586-14 ........ $7680 

8600-12 . $8399 

ATARI 

SAVE $ CALL 
NORTHSTAR 

AOVANTAGE. $2150 

VV/15MB .. S4310 

TELEVIDEO 

802 . S2515 

802H .. $4449 

803 . $1845 

1603 ..CALL 

TERMINALS 

MONITORS 

ADDS 

VIEWPOINT A1.S485 

VIEWPOINT A2.$550 

HAZELTINE 

ESPRIT 1 . $498 

ESPRIT 11. $540 

TELEVIDEQ 

910.$555 

925 .S699 

950 $865 

970 . . , . , . .. $1015 

AMDEK 

300 GREEN . . $129 

300 AMBER ..._ $145 

310 AMBER (IBIVII ... $199 

COLOR 1.. . $275 

BMC 

GREEN. , $88 

COLOR.$299 

APPLECARDS 

16K RAM.S69 

280 ..$235 

VIDEX BO COLUMN . . . $227 
VIEWMAX 80 ...... $175 

MICROSOFTPREM. PK . £465 

DISKDRIVES 

FOR APPLE 

MICOR SCi AZ.$255 

RANAELITEI.SZ60 

DISKETTES 


RAMA ELITE 111.$540 

FOR ATARI 

RAN A 1000 .$375 

ELEPHANT SS/SD , $18,00 BK 
SCOTCH SS/DD . . . $22 00 BX 
OYSAN SS/SD .... $33.00 BX 
{100 MIN. ON DISKS! 

ALL PRICES SUJBECT TO CHANGE 
CUSTOMER SERVICE (602) 863 0759 


software does not support reading anything other than 
'"S" files from the tape recorder, and 1 have not yet found 
a way of retrieving disassembled listings from tape. 

Motorola does not supply source listings of the Tutor 
program, which could be a pain for anyone writing I/O 
routines, but it does support a large number of user- 
available routines that can be accessed through the TRAP 
#14 instruction. The TRAP function is the only graceful 
way to enter supervisor mode from user mode. The func¬ 
tion desired is passed as a parameter in register D7. Cur¬ 
rently, 28 different I/O and utility routines are available 
to the user through the TRAP, and 127 additional num¬ 
bers are available for user-defined functions. 

Tutor is the only software available for the ECB. As 
dedicated software hackers get the board, this situation 
will change. I plan to purchase the FORTH source code 
for the 68000, along with the installation manual, from 
the FORTH Interest Group (FIG). 

Documentation 

When you first open the shipping container, the board 
seems dwarfed by the nearly 500 pages of documenta¬ 
tion that come with the system (see photo 3), The docu¬ 
mentation consists of a 240-page programming manual 
for the 68000, a ISO-page manual for the educational 
board, and data booklets on the three major LSI (large- 
scale integration) chips on the board—the MC68000 
microprocessor, the MC68230 parallel interface adapter 
and timer, and the MC6850 asynchronous communica¬ 
tions interface. 

I've read a lot of computer documentation and have 
found, as a rule, that Motorola documentation is the 
most thorough and intelligible. The documentation for 
the ECB is no exception. Only the source listing for Tutor 
is lacking. The documentation is not simple because the 
computer and its software are complex, but so far 1 
haven't come across any problems that couldn't be solved 
by reading the book. Overall, the material reflects a stan¬ 
dard of excellence I would like to see other manufacturers 
emulate. 



Photo 3; The docummtation 5 eems fo dwarf the EC8, Clockwise from 
left are the Educational Computer Board Users' Manual, data 
books on the MC68230 timen the 68000, the MC6850 serial inter¬ 
face adapter, and the MC68000 Programmer's Manual. 
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Fujitsu, Japans largest computer 
company, introduces its Micro 16s" 
personal business computer. The Micro 16s 
combines Fujitsu’s knowledge of semiconductor technology and the step-by-step 
quality control in manufacturing that’s made Fujitsu Japan’s number one 
computer company. 

You’ll find the Micro 16s is a complete system. Its price includes the CP/M'86“ 
operating system, SuperCalc^" spreadsheet,WordStar word processing pro¬ 
gram, a high resolution color monitor, and both the Z80A 8-bit and the 8086 
16-bit microprocessors. 

With the Micro 16s, you can use over 3,000 8- and 16'bit CPA^*software 
programs available today. In addition, MS-DOS and the multi-tasking Concurrent 
CPAl™ are available as options. 

Micro 16s performance results from its flexibility of design.The Micro 16s 
features expansion slots that allow you to add up to one megabyte of memory, 
hard disks, and local area networking.The design flexibility will also give you 
the capability to add the advanced 16- and 32-bit microprocessors of tomorrow. 

If you’re looking for quality, value, and performance in a personal business 
computer, ask for the Fujitsu Micro 16s. For more information, call toll free 
1-800-M1CRO16. Or write Fujitsu Miaoelectronics, Inc. Professional 
Microsystems Division, 3320 Scott Blvd., Santa Clara, CA 95051. 


FUJITSU 



CWM and CoflGUfWnl CFVW ars tradafUarkfi til RoBaarEh Carpofaion SupeiCafc:^ Ig a 

Circle 191 on Inquiry card. 
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Photo 4: The ECB fits ne^itly into a Hmthkit H-19 tennind. Regulated 
pmver is obtained from the H-19 through the wires in the upper left. 
The serial output of the terminal goes directly to the £CB, and the 
host port of the ECB is wired to the serial output port of the H-19. 
Separate holes punched in the rear chassis are for the cassette and 
disk I/O connectors. 


Homebrew Capabilities 
Although the board is designed primarily for educa¬ 
tional purposes, it has great potential as the basis of a 


homebrew project. In fact, that was my prime motiva¬ 
tion in buying the board. Because it starts out with an 
excellent monitor, 32K bytes of RAM, and some basic 
I/O functions, I was already on the way to having a sys¬ 
tem with reasonable capabilities* 

I wanted video capabilities, so I instaUed the board in¬ 
side a HeathJcit H-19 terminal (see photo 4)* The ECB 
draws only a few watts, thus there is no problem with 
it using the H49 power supply* The serial output of the 
H-19 board goes directly into the ECB board, and port 
2 of the board hooks to the DB-25 connector on the back. 
In this way, the system acts like a normal H-19 terminal 
when the program is in transparent mode. 

Because I soon tired of loading programs from tape 
and had an old 8-inch disk drive I had picked up at a 
swap meet, [ decided to construct a disk controller. The 
design I used is a modification of Nicholson and Camp's 
"'Super Simple Floppy-Disk Interface" (see May 1981 
BYTE, page 360). Tbe interface turned out to be even 
simpler on the ECB because the 68000 is fast enough to 
perform some functions in software that had been im¬ 
plemented in hardware on the original design. 

Conclusions 

If you are interested in learning about the 68000, and 
particularly about 68000 assembly language, the ECB is 
hard to beat. Even if you already have a 68000 develop¬ 
ment system, the ECB is valuable for writing and testing 
short routines. 

The monitor program alone, which includes an assem¬ 
bler and disassembler, is worth the price of the board. 
I expect a 16K-byte monitor to be very powerful, and this 
one is. 

The Motorola documentation is excellent but lacks a 
source listing of the monitor program. However, most 
of the important I/O and conversion routines are avail¬ 
able through the TRAP #14 function.* 


Robert W Floyd (1123 Kainui Dr., Kailua, HI 96734) works as a physicist 
at the Naval Ocean Systems Center HauHiii Laboratory. 


• FULLC 

• UNIX* Ver. 7 COMPATABILITY 
• NO ROYALTIES ON GENERATED CODE 
• GENERATED CODE IS REENTRANT 

• C AND ASSEMBLY SOURCE MAY BE 
INTERMIXED 

• UPGRADES & SUPPORT FOR 1 YEAR 
C SOURCE AVAIUiBLE FOR $250<yx^ 


*PCDOS is o trademark of IBM COER MSDOSisa trademark of MICROSOFT. UMX is 
a trademark of Bell Labs. RTdl/RSX-ll/PDP-lI is a trademark of Digital Equipment 
Carporatiart. FLEX/UNlFLEX ia a trademark of Technicai Sysfema co/iazii^cui/a. CP/M 
& CP/MS6 are trademarks of Digtraf Research. OS-9 ts a rrciiJeinar/r of Microiyare & 
Motorola. 


408-275-1659 
TELECON SYSTEMS 
1155 Meridian Avenue, Suite 218 
San Jose, California 95125 


c 


compilers 


HOST 

6809 

TAFtOET 

POP ir/isi ir 
TARGET 

eostvfzeot 

TARGET 

SOSa/8086 

target 

FLEXVUNIFLEX* 

OSn9* 

5200.00 ' 
$350.00 

500.00 

500.00 

soo.oo 

RTUVBSX 11* 
PDPll* 

500.00 

200.00 

350.00 

500.DD 

500.00 

CF/H* 

WIZSfW 

500.00 

500.00 

2OO.0Q ’ 

350,00 Tull 

500.00 

PCDOS*/CP/MS6* 

8083/8086 

500.00 

500.00 

500,00 

2oaoo ' 

3SO.OO rir. 
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DISKS 


THE HARD PART IS MAKIHG SURE 
THEYSTAYTHATWAY. 

A disk is built with certain safeguards. That’s why most disk makers 
ofer guarantees that the product you receive comes to you ern)r free, 
We at Memtek Products are concerned that the minidisk remains 
error free. Evety' time you use it. After exposure to dust, cigarette 
smoke, fingerprints, even wear caused by your compute.r. And so, we 
have built safeguards around the disk, as well. 



Memtek Products' lotest innovation... 
ocknowledgment off o real world 
beyond the laboratory. 

The hub ring. Designed to prevent our minidisks from jam¬ 
ming in your machine. Rigid. Durable. Reinforced. 

The mating. A critically-controlled coating of high-eneigy 
magnetic oxide particles t^ covers the disk’s surface, which is then 
micro-polished to improve liead to disk contact, preventing 
dropouts, lowering head abrasion. 

The lubrication system. A constant lubricant protects both the 
disk surfece and the drive head from wear. 

The sleeve. Comes with a soft liner diat pmtects the disk while 
gently cleaning the sorfrtce. | 

The guarantee. 


We’ll replace, free, any 
minidisk if it ^ to 
accurately store and 
retrieve data due to a 
defect in materials or 
workmanship for up to 
5 years from date of 
purchase, Simply mail tlie 
disk back. 

The Memtek lineup. 

Premium, double and quad 
density minidisks as well as 10- 
and 15-niinute computer 
cassettes and a Ski" disk drive 
head cleaner. 


MEMTEK. 
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Only 

the Teas Instruments 
Pitfesicaial Canputer 
offers these 7 ath^ntages 
that add up to mote ccanputer 

fca* your troiey. 


If youVe a smart business profes¬ 
sional, you want a business computer 
that gives you the most productivity 
power for your dollar. For you, Texas 
Instruments has the answer: the TI 
Professional Computer. With seven 
obvious advantages that make buy¬ 
ing TI make sense. 

The Disk Storage 
Advantage. 

The TI ftofessional Computer gives 
you standard 320K floppy disk stor¬ 
age. That's twice the standard data 
storage of the leading competitor. 

The Function Key 
Advantage. 

We give you 12 function keys that 
you can easily preprogram to make 
your work simpler and easier The 
best the competition can do is 10 or 
fewer function keys. 

The Keyboard 
Advantage. 

Our standard touch-typing layout 
makes word processing as easy as sit¬ 
ting at a typewriter. The separate 
numeric and cursor control keypads 
let you isolate information and enter 
numbers for spreadsheets more 
quickly. And with our isolated edit/ 
delete keys, you'll never have to 


worry about accidentally erasing val¬ 
uable data. 

The Monitor 
Advantage, 

Our monitor gives you 40-50% 
better resolution than the leading 
personal computers. Which means 
you get clearer displays that are easy 
on the eyes. And some of the sharp¬ 
est graphics possible today. 

The Software 
Advantage, 

There’s software available now for 
the TI Professional Computer that 
meets virtually every professional 
and small business need. And with 
our memory expansion board, you 
can use advanced integrated software 
tike Lotus 1-2-3 to help you do 
several kinds of work without 
changing programs. 

The Expandability 
Advantage. 

Our standard features like the floppy 
disk controller and printer support 
are built-in so they don't take up the 
valuable expansion slots you'll need 
for adding optional features like 
communications and up to ten 
megabytes of hard-disk storage. 
Which leads to one of our most 
exciting advantages. *. 


The Future Enhancement 
Advantage* 

No one wants to buy a personal 
computer that's already on the road 
to obsolescence. That’s why we're 
developing exciting new features 
that you can easily add to your 
TI iVofessional Computer^—tike 
speech recognition. Imagine being 
able to say, “Spreadsheet, please” 
and having it appear instantly on 
your monitor. This and more will be 
available this fall. 

One additional benefit makes the 
TI Professional Computer especially 
attractive — the price. Feature for 
feauire, dollar for dollar, you'll get 
more computer for your money. 

Get the business computer that 
puts these benefits to your advan¬ 
tage, Visit your TI authorized dealer 
or write: Texas Instruments Data 
Systems Group CA, Dept, 062BY| 
P. O. Box 402430, Dallas, 

TX 75240. Or call toll-free: 
1-800-527-3500. 



. Texas 
Instruments 


Creating useful products 
and services for you. 


261477 -Rl 


Copyright © 1983 Texas Instruments 

I'2'3 and Lonis are traiiemailcs of Lotus [iKelnpiTiierLt Corporation 
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You don’t need a computer 
to talk to another computer. 



DISPLAY CVP3012D), High 
perform ance^ 12 *^ diagonalt 
non-glare, green phosphorus 


RESIDENT MENUS, User-friend^ 

terminal set-up and 

phone directory maintenance. 


DIRECT CONNECT MODEM. 

Built-in. 300 baud, 
originate/answer/auto answer. 


AUTO DIAL. Tone or pulse dialing 
of up to 26 stored phone numbers, 
voice or data base calls. 


AUTO-LOG-ON. Enters information 
automatically after auto dialing.--^ 


APTVP4801 


VIDEO OUTPUT Selectable 80 
or 40 characters x 24 lines 
nn standard monitor. 


TV OUTPUT, Displays 

40 characters x 24 lines 

on Ch. 3/Ch. 4 of standard TV set. 


MEMORY BACKUP. Minimum 
48-hour storage of directory, log¬ 
on and other parameters without 
plug-in power. No batteries 
required. 


FUNCTION KEYS. User 
programmable or 
downloadable 
from host computer. 


The new RCA APT (All Purpose Terminal) expands your 
data communications capabilities for a lot less money. 


For business, professional and personal 
data communications, you'll find more user- 
friendly features and greater communications 
capabilities in the RCA APT than in other termi¬ 
nals selling for up to three times the price. 

The new APT terminals are ideally suited 
to multi-data base time sharing and dedicated, 
direct computer-connected applications. They 
feature menu-controlled operation and a pro¬ 
grammable “personality" to match specific 
communications requirements for your data 
bases. 

A single keypress can dial a stored num¬ 
ber, send the log-on sequence to the host 
computer, and return terminal control to the 
user. Password protection prevents unauthor¬ 
ized access to designated numbers. APT 
can also be used as an auto-dialer for voice 
communications. 


OTHER FEATURES 

RS232C port for direct computer connections at data rates to 
9600 baud, or for connecting high speed modems and other 
accessories. Parallel printer port for hard copy. Numeric 
keypad, can dial phone numbers not in terminal directory. 
Built-in speaker with adjustable voEun>e control for audio 
monitoring of phone line. Smooth scroll display. Automatic 
screen blanking to reduce possibility of bum. Briefcase size^ 
17“ X 7“ X 2“ Weight: under 4 lbs. 


Quite simply, matching features with price, 
there is no other professional quality terminal 
available today that can do as much at such 
low cost. 

APT terminals list for $399, in your choice 
of full stroke or membrane keyboard versions. 
Either style is also available with a display 
monitor for $598 list. The data display monitor 
alone. VP3012D, $229 list. 

For more information—or to order- 
call 800-233-0094. In Penna., call collect to 
717-393-0446. Or write for fully descriptive 
brochure to RCA Microcomputer Products, 
New Holland Avenue, Lancaster, PA 17604. 
OEM and dealer pricing available. The new 
RCA APT. Expansive. Not expensive. 



APT VP3801. Flexible 

membrane keyboard 
version 
designed for 
travel and hostile 
environments. 


RCil 
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Software Review 


Fancy Font 


Increase the versatility of your Epson printer 

Hoffman 


by PaulE 

Since before the age of wooden presses, typographers 
Ihave been concerned with designing typefaces to suit 
Ispecifications and tastes; that concern continues in this 
Iday of dot-matrix machines, Softcraft has released a pro- 
Igram called Fancy Font that lets Epson printer users 
|design their own type styles. 

Epson printers, because they use dot-addressable 
Igraphics, are capable of considerable versatility; however, 
Imodifying your own program to directly control each pin 
lin the Epson's print head is a difficult and time-consum- 
|ing task. 

With the Fancy Font system, you can alter the size and 
Istyle of characters and create unique symbols. This easy- 
Ito-use package runs under CP/M-80 or PC-DOS and 
jworks with any MX-80, MX-lOO, FX-80, or FX-lOO printer. 
l(The MX series must have Graftrax graphics chips; all 


Style 

Sizes 

Roman regular 

8, 10, 11. 12, 16, 40 

Roman italic 

10, 11, 12, 18 

Roman bold 

10, 11, 12, 18 

Roman subscript 

3 

Roman superscript 

3 

Sans serif regular 

a 10. 11, 12,. 18 

Sans serif italic 

12 

Old English 

ia 20. 40 

Script 

12. 14. 18, 20, 40 

Special characters 

12. 20, 40 

Table 1; Sizes of fonts supplied with Fancy Font. A?/ sizes are 

given in points; 1 point is equal to 1/72 of an inch. 


FX printers come with the Graftrax installed.) With just 
a few additions to your text files, you can print in roman, 
italic, sans serif, Old English, script, or a font of your 
own design. 

Fancy Font achieves a very high quality print by using 
the Epson's dot-addressable characteristics—it prints the 
necessary dots for each line, moves down a fraction of 
a dot-width, prints the line again, and so on, six passes 
per line. Although this procedure makes printing your 
final draft quite slow, the output is significantly more 
attractive than the standard type style available. 

The people at Softcraft have apparently gone to great 
lengths to make Fancy Font a usable program; theyVe 
packaged extensive command-line options, help mes¬ 
sages at all prompts, informative error messages, and, 
most important, a complete and well-written users 
manual for $180. The market for Fancy Font includes 
anyone with a CP/M-80 or PC-DOS machine and an Ep¬ 
son printer who wants a variety of type styles. 

Features of Fancy Font 

Fancy Font, loaded with features, lets you customize 
output to fit your needs. As a result, you can actually 
come up with new uses, instead of a list of wishes, for 
the system. This flexibility is important to anyone who 
uses a computer for different applications. 

One of the package's most apparent features is the 
number of predefined fonts it offers. The 33 font files 
(see table 1) provide enough latitude that you will prob¬ 
ably never need to define your own font. The fonts are 
very well designed and resemble closely the type from 
a standard typesetter; examples of each font are shown 
in figure 1. 

You can have as many as 10 fonts active at any one 
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These are Roman regular, Roman italic, and Roman bold. 

Man^ people prefer the Sans Senf regular or Sans Senf italic, 

Uul tko, modi <vnA. ki^—nuvulAd ua> ^ 

(!^15 iEn^ltsl;. 

Figure 1: Samples of the type styles provided with Fancy Font. 


time. Fancy Font tries to load into memory as many fonts 
as possible in order to reduce disk access time, but it 
will swap fonts in and out of memory as necessary. You 
probably won't use more than three or four type styles 
in any one document, but you might have many files 
with the special symbols and characters you create, and 
you may want to use different sizes of one style for things 
such as headings, body, and footnotes. 

You need to make only minor modifications to your 
current text files to accommodate Fancy Font. All format¬ 
ting commands are given with a backslash and can be 
inserted in-line. The commands let you space vertically 
on the page with accuracy to 1/72 of an inch, space 
horizontally with accuracy to 1/120 of an inch, justify text, 
substitute strings specified on the command line, and 
a host of other functions (see table 2), 

Tables are especially easy to format with Fancy Font 
because you can specify both relative movements (from 
your position on the page) or absolute movements (from 
the top or left margin). 


Command 

Description 

fn 

Switch to font number n 

vn 

Move down n/72 inches 

wn 

Move to n/72 inches from the top of page 

h 

Move right by 1/120 of an inch 

in 

Move right n/120 inches 

an 

Move to n/120 inches from the left margin 

P (or■ L) 

Go to next top of page 

t(or*l) 

Move to next tab stop 

u 

Toggle underlining 

c 

Center the current line 

r 

Make the current line flush right 

b 

Break the current line 

j 

Turn on justification 

k 

Turn off justification 

dn 

Pnnt ASCII charaaer n 

sn 

Substitute string number n 

3# 

Substitute the current page number 

sf 

Substitute the current filename 

Table 2: formatting commands in Fancy Font. These commands 
may appear an^^here on a line of text. They are all preceded by 
a backslash (e.g., \c). 


Because Fancy Font works with any text editor, you can 
type in the text you want to print, then add the format¬ 
ting commands afterward. Unfortunately, Fancy Font 
does not format paragraphs, so each line has to be the 
right length; however, with the justification command, 
there is a reasonable amount of leeway. Many text editors 
let you set the margins for their own paragraph filling; 
you can simply adjust these to the ones you choose in 
your Fancy Font output. 

People rarely agree on how they like their text to look, 
so Softcraft has included an editor that lets you change 
the characters provided. Though it's not quite as easy 
to use as the formatting program, the new user can pick 
it up fairly quickly. The program lets you modify existing 
fonts and create your own. Figure 2 shows three letters 
as they appear on the distribution disk and after modi¬ 
fication using Fancy Font. It took less than two minutes 
to make the changes. To modify characters, you choose 
a character set for the originals and instruct Fancy Font 
to save each character as a file of asterisks, each asterisk 
representing a dot to be printed. You then edit each file, 
asterisk by asterisk, shaping the letters to your prefer¬ 
ence; for example, you can add asterisks to make char¬ 
acters bolder or wider and remove asterisks to make 
characters lighter or more narrow. 

You may want to create special characters that do not' 
correspond to ASQI (American National Standard Code 
for Information Interchange) codes. The Fancy Font sys¬ 
tem contains a program called Cfont that lets you select 
characters from the Hershey set, a collection of graphics 
symbols and letters, and insert them in your own fonts. 
Of course, you can also modify these characters the same 
way you modify the ASCII characters. 

Figure 3 shows an AND gate in a shaded box and the 
input to the formatter that made the figure. The gate was 
created with a text editor, and the shaded box was sup¬ 
plied as a combination of the characters in one of the 
special fonts. In font 0 (the supplied special-character 
font), b makes the vertical line and g makes the box. In 
font 1 (created with the electronic symbols), A generates 
the AND gate. 

With the Hershey set's four type styles and almost 1600 
symbols (including Greek, Hebrew, and Russian char¬ 
acters), you may think you have all the printing charac¬ 
ters you would ever want. One of the nicest features of 
Fancy Font is that its writers knew this would not be the 
case and that you would want an easy way to create your 
own characters. 
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Here are just a few ways PENROD® 
Dan be used: 



V 

CYsiOHffJ^ 


SCIENTIFIC 

EQUATIONS 


COMMAND AREA 


ORDER ENOW 


INVENTORY OUOTE 


m 


CONTROLS AT THE 
TOUCH OF A PEN 

e»BTAU SAJMS atvrr 


MO nm 1992 

INDUSTRIAL AND 
BUSINESS GRAPHICS 


Only PENROD® allows you to perform the functions of a keytroard, 
mouse and graphics tablet with a single, friendly means of input— 
a pen. 

Only PENFAD® has Dynamic Character Recognition which converts 
your own handwriting into characters and displays them on the screen as 
if they were typed on a keyboard. 

Only PENFAD® lets you compose text and gr^hics on the screen 
simultaneously. It combines the freehand capability of a multi-color high 
resolution graphics tablet with Dynamic Character Recognition and 
enables you to switch between text and freehand modes instantly. 

Only PENROD® puts the cursor in your hand at the point of your pen. 
Write anywhere or touch user-programmable function areas on the tablet, 
'ybu can design function areas in any size or location on the pad and 
point to objects and icons at the touch of a pen. 

Not only can PENROD® draw circles around a keyboard and a mouse, 
it also lets you enter text by handprinting, select your own commands, 
use objects and icons, and sketch out rough ideas...all with one hand tied 
behind your back. 

• PENBAD® works mc^ popular PC's like IBM, Apple. Wang, DEC, Seiko, and others, 

* Software product developers call for special opportunities. 

Circle 355 on inquiry card. 


Pencept, Inc. 39 Green Street, Waltham, Massachusetts 02154 □ Telephone: (617) 893^90 










































Before Fancy Font begins formatting your text, you can 
give commands that set margins, substitute strings, and 
print the copy you need. You can give these parameters 
(see table 3) on the CP/M or PC-DOS command line, 
have them stored in the PFONT command file for repet¬ 
itive use of the formatter, or enter them interactively. 

The interactive input for these parameters is especial¬ 
ly easy to use; every soft’ware company should be as 
helpful in guiding users as Softcraft is. At any prompt, 
you can type a ? to get more information about what 
your options are at that point. You can also type a &: to 
find out all of the current values, a < and a filename 
(a la Unix) to get more parameter commands from a com¬ 
mand file, a Control-V to get a general help message, or 
a Control-C to quit (the system asks if you are sure before 
tossing you back to the operating system). 

While your file is printing, you can abort the printing 
of an individual page by typing a Control-P, abort the 
rest of the current fOe by typing a ControFF, or abort 
printing completely by typing a Control-C. Perhaps this 
seems like an excessive number of features, but once you 
start using Fancy Font you will probably want them all. 

Disadvantages 

Fancy Font is a very useful program; however, it has 
two disadvantages. First, because the program requires 
six passes over each line (and prevents the printer from 
running bidirectionally), it takes an incredibly long time 
to print anything. Second, the formatter does not know 


At a Glance 

Wame 

Fancy Font version 1.7 

Type 

Text formatter for enhanced printing with Epson printers 

Manufacturer 

Softcraft 

8776 South Sepulveda BJvd.. Suite 1641 
Los Angeles, CA 9004S 
(213) 821-8476 

Price 

S180 

Format 

5/4- or 8-inch floppy disk for CP/M. Apple CP/M, Kayp/o, Epson 
QX-10. Osborne, and iBM PC-DOS: flies can be transferred to a 
hard disk 

Computer System 

CP/M-80-based system with 48K bytes of usabie RAM or IBM PC 
with PC-DOS; Epson MX-80, MX400. FX-80, or FX-iOO with Graf- 
trax PROMs; full 8-bit paraJleJ or serial printer interface 

Documentation 

94 pages, including nine appendixes and a table of contents 

Audience 

Users who want high-quality, fancy printing from an Epson 
MX-SO, MX-IOO. FX-80, or FX400 


Old: XYZ 

New: XYZ 

Figure 2: The top line shoms characters from the distribution disk. 
The bottom line shows those characters modified using Fanq/ Font. 



\ fObgb \ a0003 \ flA 

Figure 3: An AND gate in a shaded box and the line of text used 
to produce it. The AND gate was designed with a text editor and 
made part of a pnt of electronic symbols. 


Commartd Description 

FI Name ot fjle{s) to print, up to 15 may be specified 
FO Name of fonts to use; up to 10 may bo specified 

RD Rough draft mode; this allows two faster, but lower-quality, 
print modes 

EP Use normal Epson fonts, including compressed, ex¬ 
panded, double-strike, etc 

SD Screen display 

SU Strings to substitute for 

FP Rrst page to print 

LP Last page to print 

CF Concatenate files without a page break 

LM Left margin 

SP Spacing between lines 

TM Top margin (between page lop and text) 

BM Bottom margin {between text and page bottom) 

HM Heading margin (between page top and header) 

FM Fooling margin (between footer and page bottom) 

PL Total page length in inches 
LW Une width 

HL Heading line for lop of page 

FL Footing line for bottom of page 

NF Suppress header and footer on fir^ page 

PP Pause between pages for paper insertion 

PF Process formfeeds 

PN Initial page number 

Cl Change command indicator 

IS Set initialization string 

PG Enable vertical margins 

TB tab stops 

Table 3: Parameters to the PFONT command. 


344 October 1983 © BYTE Publications Tnc. 






















Taxan monitois 
when predsionr^ 
counts V 

dedicated to quality and precision, ' 
t'AXAN offers a complete line o# 
nonitors including green and arnber, 
iltra-high resolution monochrome, plus 



I 



;nedium an(| high resoliition RGB monitors 


f%XAlSi 


j^TXXjAlXI also offers the 410-80, 80 column and 
RGB card to interface with the Apple He. 

^TXXvAIM monitors stand alone. 

See your local ®TAXjAIVI dealer, or call us for details! 


®TaX/AI\l 

TSK Electronics Corporation 
180OS Cortney Court 
City of Industry, CA 91748 
(213) 810-1291 
Circle 463 on inquiry card. 
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TANDON 
Blow Out! 


Tandon 

TM-55-2 

.$22900 


Tandon 

TM-100-2 

.$22900 


% 

P 
P 
P 
P 
P 

I 

P 
P 

I 

P 
P 

P 
P 

I 
I 

P 

% 

P 

I 

P 

P 
P 
% 
i 
% 

P 
P 
P 

P 
P 

p Mon.-Fri. 7 am to 8 pm / Sa?.-Sun. S am to6pm 


(Please Limit 4 Drives Per Order) 
— Offer Expires 11/15/83 — 

“THE COMPUTER-LINE” 

Product Information & Order Lines: 

California 

1-800-255-4659 / 1-213-716-1812 

Colorado 

1-800-525-7877 / 1-303-279-2848 

Customer Service & Order Inquiry: 
1-213-576-6468 

Open 7 Days IVeeilr 
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how to wrap paragraphs; the lines in your input file must' 
be the correct length when you run the formatter. 

The lack of paragraph wrap is a program deficiency 
I hope will be rectified in future releases of Fancy Font, 
Although Softcraft claims you can generally guess the 
correct line length, you will more than likely need to go 
through two rough drafts to get the line lengths right. 
It would be much handier for Softcraft to simply figure 
out how many characters can fit on a Line (accounting 
for differences in character sizes) and break the line at 
the nearest word. 

The slow printing speed is necessary for Fancy Font 
to produce high-quality type. To partially alleviate this 
problem, Softcraft gives you three choices of type for 
rough drafts: two lower-density print modes and the 
straightforward Epson typeface. You can look at rough 
drafts of your work, then print out the final copy later. 
The two rough-draft modes run about three and four 
times faster than the final draft mode but about half as 
fast as the Epson font mode. In the high-quality mode, 
it takes 10 to 15 minutes to type an average page of text. 

Documentation 

As you would expect from a program with an excellent 
user interface, the manual is clear and easy to read. The 
text begins with an example of how to start printing with 
Fancy Font and explains all options and parameters in 
detail. 

The nine appendixes cover everything from using 
Fancy Font with Wordstar to the internal formats of the 
font files. They also show samples of the different type 
styles and all of the characters in the Hershey set. The 
back cover serves as a reference card for the formatter 
parameters and options. 

The people at Softcraft, very responsive on the tele¬ 
phone, are more than willing to answer detailed tech¬ 
nical questions. 

Conclusions 

Fancy Font will give your CP/M-SO or PC-DOS com¬ 
puter a new way to present text. The system's resolu¬ 
tion is quite good (it can be improved by reducing the 
printed output with a photocopier), and the program 
is very easy to learn and use. 

Although the final output takes a significantly long 
time to print, its high quality is usually worth the wait. 
Also, being able to design your own characters and sym¬ 
bols frees you from having to cut and paste them on 
printed pages. 

The number of Fancy Font's print features is im¬ 
pressive. Rjr anyone with an Epson printer. Fancy Font's 
ease of use makes it a package worth considering. The 
price of the package is fair compared to others on the 
market, and its capabOities make it a very good buy.H 


Paul E. Hoffman, president of Proper Sofhmre (Suite 1024, 2000 (Center 
St., Berkeley, G4 94704), writes manuals pr many mkrocompuber companies 
in the Sun Francisco area. 










Before Johann Sebastian Bach developed 
a new method of tuning, you had to 
change instruments practically every time 
you wanted to change keys. Very difficult. 

Before Avocet introduced its family of 
cross-assemblers, developing micro-pro- 
cessor software was much the same. You 
needed a separate development system 
for practically every type of processor. 
Very difficult and very expensive. 

But with Avocet’s cross-assemblers, a 
single computer can develop software for 
virtually any microprocessorf Does that 
put us in a league with Bach? You decide. 




The Well-Tempered Cross-Assembler 


>eveIopiiient Tools That Work 

\vocet cross assemblers are fast, reliable 
and user-proven in over 3 years of actual 
ise, Ask NASA, IBM, XEROX or the hun¬ 
dreds of other organizations that use them. 
-very time you see a new microprocessor- 
j^ased product, there's a good chance it 
'vas developed with Avocet cross- 
assemblers 

ivocet cross-assemblers are easy to use. 
bey run on any computer with CP/M* 
nd process assembly language for the 
lost popular microprocessor families. 

>V4” disk formats available at no extra 
cost include Osborne, Xerox, H-P, IBM 
Kaypro, North Star, Zenith, 
Televideo, Otrona, DEC. 

Turn Your Computer Into A 
Complete Development System 

)f course, there's more. Avocet has the 
[tools you need from start to finish to enter, 
assemble and test your software and finally 
cast it in EPROM: 

Text Editor VEDIT - full-screen text edi- 
|tor by CompuView Makes source code 
^ntry a snap. Full-screen text editing, plus 
TECO-like macro facility for repetitive 
jiasks. Pre-configured for over 40 terminals 
and personal computers as well as in user- 
configurable form 

|CP/M-80 version . S150 

CP/M-86 or MDOS version. $195 

(when ordered with any Avocet product) 

|rOM simulator -- ROMSIMby inner Ac¬ 
cess eliminates need to erase and 
Jreprogram EPROM Installed in an S-lOO 
host, ROMSIM substitutes RAM for 
EPROM in external target system. 16K 
[memory cars be configured to simulate the 
2708, 2758, 2716, 2516, 2732, 2532, 
2764, 2564 in either byte or word 
organization. Avocet’s configurable driver 
makes loading of HEX or COM files fast 
and easy. 

From $495 depending on cabling and 
RAM Installed 


Avocet 

Cross-assembler 

Target 

Microprocessor 

CP/M-80 

Version 

CP/M-86 

MSDOS*’ 

IBM PC 

Versions 

XASM05 

6805 



XASM09 

6809 



XASM18 

1802 



XASM48 

8048/8041 

$200.00 

$250.00 ' 

XASM51 

8051 

each 

each 

XASM65 

6502 



XASM68 

6800/01 



XASMZ8 

Z8 



XASMF8 

F8/3870 ‘ 


$300.00 

XASM400 

COP400 


each 

XASM75 

NEC 7500 

$500.00 

$500.00 

(Coming soon: XASM6SK. 68000) 



EPROM Programmer — Model 7128 
EPROM Programmer by GTek programs 
most EPROMS without the need for per¬ 
sonality modules Self-contained power 
supply accepts ASCII commands and 
data from any computer through RS 232 
serial interface Cross-assembler hex ob¬ 
ject files can be down loaded directly. 
Commands include verify and read, as 
well as partial programming. 

PROM types supported: 2508. 2758, 
2516. 2716, 2532, 2732. 2732A, 
27C32, MCM8766. 2564, 2764, 27C64, 
27128, 8743, 8741, 8749, 8742, 8751, 
8755. plus Seeq and Xicor EEPROMS , 

(Upgrade kits will be available for new 
PROM types as they are introduced.) 

Programmer . $389 

Options include: 

Software Driver Package ... .$ 30 

RS 232 Cable . $ 30 

8748 family socket adaptor _ $ 98 

8751 family socket adaptor. $174 


Call Us 

If youVe thinking about development sys¬ 
tems, call us for some straight talk. If we 
don't have what you need, we'll help you 
find out who does. If you like, we’ll even 
talk about Bach. 

VISA and Masiercard accepted All popular disc lomiats now 
available » please specily Prices do not include shipping and 
handling call lor enact quotes OEM INQUIRIES INVITED. 

'Trademark c?l Digital Research “ 'Trademark Microsoft 



AVOCET 
SYSTEMS 

DEPT, 1063-B 

804 SOUTH STATE STREET 
DOVER, DELAWARE 19901 
302-734-0151 
800-448-8500 

TLX 467210 


ilrcle 53 on inquiry card. 
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BUY OF THE MONTH 
BMC 800 mod. 20 

A Unique Computer 
at a Unique Price 

1 wiadP bv OWdata in Japan, with all the quality you have comejo ex- 
K from this manufacturer, and unique features to appeal even to 

3 dtepIS 

Monochrome Model; LIST $1995 . 

Color 


BURROUGHS B-20 

Most advanced multi-user, multi¬ 
tasking micro on the market; Beats 
many mini’s, yet priced com¬ 
parable to many 8-bit systems__ 

"H(Sp™scree™r°" *“***»™ '"^lude training diskettes A 

B-21-6 Master/workstatioti incl. display. 1 Floppy & T 5 MB Hard Oisk Ooor 
Sys. & choice of BASIC/Pascal/COBoJFortranTcl. ust S 

B-22.CP Cluster workstation. 132 cot display!, high-res. graphics. Ust $4595 

fill Nationwide Burroughs on-site serv- 

ice at extremely lo w cost. Dealer inquiries invited. 

=sfs:.Ss’?«« 

ri A 00 ^ 

CONTnOLOATA5V4;;«^,d^^ ^20 

lM5VV*d.s..d.d. 3.49 


MB R¥f£Octq 



SOFTWARE 


M$-[>OS & APPLE A CP M 

YOUR 
LIST PRICE 


Muitfpian 

275 

179 

MuitiTool Budget Anal. 

150 

111 

Supercalc 

195 

129 

Wortfetar 

496 

263 

QuichCcde 

295 

212 

dBASEII 

700 

391 

ZORKI, null 

49 

39 

MS DOS & APPLE 



VIsICalc 

250 

179 

Vi^SdiEdifle 

300 

21S 

ViaTrend-Plot 

300 

218 

Versa-Form 

380 

256 

SuperTeirt Prof, 

175 

aa 

Personal Investor 

146 

105 

MS-DOS & CP/M 



Friday 295™ 


Dow-Jones Gonn. 

50 

36 

Dache/Q 


CALL 

Encryptof 


CAU 

Citation 


CAU 

SpeUKnder 

495 

274 

Final Word 

300 

215 

BSTAM 

200 

144 

MS-DOS 



PeacliTexi 5000 

395 

256 

Lotus 1-2-3 

495 

357 

ATI Power (PC) 

75 

357 

ATI Power: Wlordstar/ 



Supercalc/MBaspc/Multi- 


PlanA/isiCatc/dBASe/Easy- 


Writer 11/Easy Filer 



(each) 

75 

54 

Target Rn. Model 

325 

253 

Condor 1 Database 

295 

212 

Condor III Database 

650 

466 

Home Acct Plus 

150 

104 

1 St Class Mail 

124 

69 

Property Management 495 

345 

Write On 

129 

89 

ReaJ Estate Invest. 

129 

94 

Random House Thes. 

150 

109 

Money Decisions 

199 

144 

Deadline 

39 

36 

Star Cross 

39 

36 

PC Text 

100 

70 

Window 

150 

109 

Wtordtiix 

34 

25 

Joysticks {Kraft Sys.) 

69 

49 

Mince 

175 

166 

Final Word 

300 

215 

Scribble 

175 

159 

Cross Talk 

195 

149 

StatPack 

495 

359 

The Word Plus 

150 

106 

The Personal Investor 

145 

99 

RM/COSOL 

950 

684 

RM/COBOL Runtime 

250 

179 

Job Cost System 

495 

359 

File Manager Plus 

149 

109 

Advanced Visicalc 

400 

309 

VlsiWord 

375 

^4“ 

VisiSpelJ 

225 

176 

Desktop Plan 

300 

229 

VisiDex 

250 

219 

Bus, Forecasi Models 

100 

79 

MoveJl 

150 

99 

Wordmate 

495 

327 

PfS: File 

140 

93 

PFS: Wnte 

140 

93 

PFS: Graph 

140 

93 

VisiWtord 

375 

292 

VisiFite 

300 

223 

StarBurst 

226 

195 

Pie Writer 

199 

132 

DataFax 

299 

214 

Koala Pad 

150 

106 

Home Acct. 

150 

106 

Logo (Dig. Res4 

149 

106 

Graph (Dig. Res.) 

400 

286 

IDS (all) 


S CALL 

CP/M Bi 



Random House Thes 

150 

109 

Spellbinder 

495 

269 

SP/Law 

125 

90 

Benchmark 

499 

359 

BSTAM 86 

200 

149 

Movell 

150 

99 

DBASE II 

700 

409 

Level II COBOL 

1600 

1059 

Money Mgr. 

125 

94 

Logo {Dig. Res.) 

149 

106 

Graph {Dig. Res.) 

400 

288 


APPLE 

UST 

The Home Acct. 

75 

General Accounting 

395 

Screenwriter II 

129 

Sensible Speller 

125 

Bank Street Writer 

TO 

PFS: Rle 

125 

PFS: Repon 

125 

PFS: Graph 

125 

VisICalc 3.3 

250 

Advanced Visicalc 


(Apple 111) 

400 

VlsERfe 

250 

Eduware (all) 


Desktop Plan 3.3 

250 

Modifiable D/Base 

90 

D/B Master 

229 

Wbrd Processors: 


Spellslar 

295 

Mailmerge 

295 

Supersort 

195 

BONDS PACK 99CH“ 

[Includes; Wordstar 


& M/Merge) 


word Handler 

199 

Games: 


Cannon Ball Blitz 

35 

Eggs It 

30 

Frogger 

35 

Kamikaze 

35 

Master Type 

40 

Olympic Oecathelon 

29 

Robot Wars 

40 

Wizardry 

50 

CP/M (MdsI Formats) 


CP + 

150 

Random House Thes. 

150 

dPATCH 

195 

MicroLabRIe Lib. 

295 

AH-PwrforCPflM 

75 

ATI Power: WfordStar/ 


SuperCalc/dBASE/MuHi- 

PlanflyiBASIC (each) 

75 

Rnancial Planner 

700 

Bottom Line Btrat. 

400 

Cardbox 

245 

PfannerCak: 

99 

Target Fin. Modeling 

325 

Palantir Word Proc. 

425 

FMS-80 

995 

Citation card file 

250 

Supervyz 

150 

Micro B + 

260 

Smart Key 

60 

Smart Print 

35 

Quick Screen 

149 

dGRAPH 

295 

dUTIL 

99 

Prof. Time Acct. 

595 

SuperRie 

195 

Deadline 

59 

Star Cross 

49 

Matbemagic 

99 

Pascal I 

450 

Pascal BZ (bus. ver.) 

450 

Benchmark 

499 

Benchmark mailist 

250 

CISCobol 

850 

FORMS 2 

200 

FORTH 79 

139 

CROSSTALK 

195 

ZlP{CorM-BASlC) 

160 

ZIP for both C- and 

225 

M-BASIC 


StatPack 

495 

The Word Plus 

150 

Textwrlter III 

125 

Datebook 

295 

MHestone 

295 

Job Flies {Proj, Cost) 

500 

Pearl 1 

49 

Pearl 2 

295 

Pearl 3 

495 

Personal Pearl 

295 

The Quad 

495 

Quick N Easy Pro 

395 

MailMan 

125 

Quick 'N Easy Gen. 

295 

CRT FORM 

400 

Encode/Decode 

100 

Diagnostic II 

125 

Term 11 

200 

Disk Doctor 

100 

Disk Edit 

100 

Scratch Pad 

295 

Move-lt 

125 

Money Mgr. 

125 


























The Universal Computer 

ROMAR It-Runs Apclesoit & CP/11! 

6502 CRU for Applesoft, and adaplef card for CP/M. &4K 
RAM, 72 keys tn standard keyboard S ejqMtitsictn stots accept 
standard APPLE cards. BO W power supply w/fao, deavy duty , 
codsffpciiwi. Will function perfoclty willi Apple-compatible disk^ 
drives and 3.3 DOS. 

LIST S79S Hnlidav Special $595I[! 


/T' 


SPECIAL 

$ 1.00 

PACKAGES; 


Buy a COLUMBIA VP portable at list and get 
3 RITE MAN printer for only $1 

Buy an EAGLE II at Itst and get a GEMINI' 
lOX printer lor only $1 


I IBM COMPATIBLE BOARDS 


>UBBLE MEMORY CARD by Helix: A reliable, fast | 
Itemative to hard dtsk!!! Runs under MS./D0S 2.0. 
limediate avajiability: 

2 MB , , .$999 4 MB .$1499 

his pfQduci truly opens a new era in computing: 
■ubble memory is not erased at power-down, no 
loving parts and therefore inherently much higher 
liability than hard disk (specfally for 
lortahles)-aRd price that is competitive with hard , 
lisksl __ 

ST RESEARCH: Most aifuanced boards for the 
C 

C-NET Staner Kic 2 Adapter Boards, all needed 

idling and software. LIST $1490. $ CALL 

Additional Adapter Boards (1 needed per work¬ 
station). .LIST $695 

lalofrwne Adapter Board: To connect IBM-PC to 
/stem 34, 3S or any mainframe accepting 3270, 

reo interface. LIST $695 .SGALL 

I reel Connect Modem: Auto-dial/receive, auto- 
AUD, clock, 1S -h IP, Game port, . LIST $695 

legaFlus: S4K-256K RAM, Superdrive Disk 
mutator. Super spool. Clock, IP -l 2S, 
ame port. LIST $395 . % CALL 

[KPIiis:2S-<-IP, Game port, clock , .LIST$315 

ASOCOM: Absolutely BEST BUY: 

56K RAM, 1P + 1S, Game port, clock fi calendar 

nbeatable value. $ 3 fig 


lUADBAM: All boards available 
Quad link .. . 


SCAU 

SGALL 


PRINTERS 



MBTHtesn^n Tally fVfr 160L; No oilier printer can match all 
features, serial AND paratlel inputs siandarif 160 eps 
dard, plus LETTER-(H),ALITV printing al 50 cps, dot 
jraphfcs standard frontpanel pfogrammirTig 
leavy-duty oonstnuction TRACTOR IMClUnED $CALL 

VIT-iaOL NEW up 10 264 culumnsi . SCALL 

3EMINI lOK from Star-Mil: ronlci: All Ihie fealyres of EP 
^N-R, pJus Ijacl^pace, cerrtinuaus unKterline. 

List $499. $CALLI[I 

SEMINMB: similar m 15" carnage. Even belter buy. 
ListS649 QNLy$CALLHI 

Owdata PacEHTvark 350 cps . LIST S2S95 $1999 

AnadexWP-SOOO . LIST $2699 S1995 

IDS Micrtjfirisni $ SI 9 

Epson FX-SO $CALL Epson RX-BO ICALL 

Okidalagz ... . SCAIL 

RITEHAN Dol-Ma/trl* Printer: Small enough to fit in your I 

biftelcase (27/ix14"x.10'yi6". 11 lb.), yet prinfe 80/132 col 
AND full dot graphics (9x9 prinUieAd) at GPS on starv 
LIST $499 SCAU 

Dtfsy Wheel Printers: 

D.AlSYWRiTER 2000.48K buffer 
TRANSTAR 130. emulates Diablo 
TRAWSTAR 315 color printer. 

BROTHER HR-1 . 

BROTHER HR-15, best buy 
QUME Sprint II . . 

DIABLO 620 

JUKI 6100 low cnst/hi perfor 
Silver-Reedi EXP 550 
Smith CPiona TP3I 
Mannesmann-Tally Spirit 

PLOHERS: 

I StroriePlouer. ... 

Mannessman-Tally Pixy 3 


IIDK 
S 899 
I CALL 
SCALL 
LIST599 SCAU. 
SCALL 
S 999 
LIST699 SCALL 
S 649 
SCAU 
LISTS399 SCAU 


SCALL 

LIST 795 I S79 


OTHER COMPUTERS 


NEC P-BBOO: High flexibility S performance: Z-30 CPU w/ op¬ 
tional B086 CPU. ROM BASIC, choice of 5 1/4” Roppies, 
dedicated graphics RAM ..SCALL 

Micro-Decision by Morrow Designs: Highly-rated. Z-80, 64K 
RAM, 2 Floppies, optional terminal CP/M w/PlLOT ''shell;' 
WordStar; SpellChecker, LogiCaic, BASIC-80, Bazic, Personal 
Pearl S Quest Bookeeping system [only w/MO-3) 

MD-2 single-sided Roppies. $972 

M D-3 double-sided Floppies, Quest Bookeepi ng $1245 

Morrow Terminal or Liberty Terminal .$545 


Sopethrain QD: List $2895 


S^45 


Televideu flfl3: All features of the well-known TeleVideo 602 
(RS422 interface optional) graphics -h larger screen -t free 
W/P & Spreadsheet = Unbeatable Buy I 

LIST $2495 . . $2099 

Televideo 1G03. 606, ai6 Our prices are the lowesl $ CALL 

BASIS-10B Z-etJ 4 6502 CPU» high-res. graphics, 

64KHAM. .. SZDM 

EAGLE-lf 64K RAM. superb display, dedicated word-processing 
keys. Spell Binder. UltraCalc, C0ASIC, CP/M, e Floppies 760 K8. 

List $1999.^. S1B45 

Sanyo MBC-MOO 8085 CPU, 2 Floppies 640KB 

LIST $3495 . . $CAU 

NorthStar Advantage B-hit w/16*bit upgrade, extensive 
software. LIST $2999 . $2499 


PORTABLE COMPUTERS 

PIED PiPtfl PORTABLE COMPUTER: Rrst truly portable com^ 
puter comes with a built-in quad-density Floppy {1 MB unformat¬ 
ted, 5V*''). 64K RAM, full-size keyboard, CP/M, PerfectWrrter, 
PerfeetSpeller. PerfeetCafe and PerlectFiler. Serial and parallel 
output. No monitor, but can use extemaJ monitor connect to your 
own TV {RF moduiator built-in) or use optional buili-in modem 
(300 Baud auto dlat/answer). WEIGHS ONLY 12 5 lb, and small 
enough to carry daily from home to office {4"x20"x11'l 
LIST $1296 , , . $989 


TeleTote I; 

Portable computer with 
outstanding graphics, 6 
bit 96-160K RAM, 2 
Floppies 737 KB, Mouse 
port, CP/M, GSX 
graphics software, WorbProcessor, Spreadsheet. 
LIST $1499.$ CALL Available NOW 


TERMINALS; 

HaztHfmeESFfllTII LIST 645 $539 

HazeJtin& ESF^IT III L 1ST 895 J619 

QUMEQVT-106 LIST 895 $729 

WVSElOO LIST995 SCAU 



MONITORS; 


USI green, 12" 

US1 amber, 12" 

Taxan RGB-1 . . 

Taxao RGB-ill tii-res. 

ZerNEh RGB bj-res 
PnncBten PGSfii-res. . 

NEC 1203 RG8 

MODEMS: 

Hayes SinarttnodeFTi 1200 .. . 

SmartCum II 

Hayes 1200B{F/IBM-PC) .. 

US FtotoEics {similar to Hayes, btil lowi 
Autelink 1200 


■ pneed) 


$137 
SI 49 
S3t5 
$514 
S524 
.$435 
$610 


S484 
$ 79 
$449 




16 -BIT COMPUTERS 



COLUMBIA 1600 A BEST BUY: 

Fully compatible with IdM-PC. 
accepts all IBM boards, reads 
alt IBM software, 128K, 8 ex¬ 
pansion stots, 2 Floppies or 1 j 

Floppy + 10 MB hard disk, —-- 

8087 socket, Columbia supports up to 4 users under 
MP/M-86 or Multi-user MS-DOS. 

Free Softwara; MS-DOS. CP/M-ae, BASICA. MS-BASIC, Perfect- 
Writer. PerfectSpeller, PerfectFiler, PerfectCalc, Fast Graphs, 
Home Acet. Plus. Macro-Assembler, Asynch, Communications. 
Columbia Tutor, Diagnostics, Space Commanders. Nationwide 
service by Balt & Howell 
Coiumhia 16CI(T1 system w/amber monitor 

LIST $3495 . SCALL 

Columbia 1600-4 10 MS Winchester LIST $5095 .$ CALL 

MP/M-8f) Multi-user operating system LIS1 $695 $ CALL 





COLUMBIA VP 
PORTABLE 

LIST $2995 

SCALL 


CORONA-PC: Runs most IBM software. Exceptionally high-res. 
display & graphics MS-DOS, CP/M-B6, GW-BASIC, GSX 
graphics software, W/P & Spread Sheet 

Corona-PC LIST S299S .$ CALL 

Corona Portable PC LIST $2795.$ CAU 

Tatevideo 1602Gi 160K RAM, NEC 7220 graphics co-processor, 
8087 socket, detachable keyboard. GSX Graphics software 

LIST $4495 SCALL 

SANYO 

fart in Siptsmf n" 

-_ ^ ICAU 

NEC-APC: Extremely 
sophisticated graphics & 
color display, B086 CPU, 

12dK RAM, 1 or 2 8 ’ Flop¬ 
pies, Hard Disk option. 

SPECIAL OFFER: CP/M-86, WordStar, SpeNStar, Mafl- 
Murpe, SuperCalG, dBASE4l, Millionare game Includ¬ 
ed FREE. 

H02 Monochrome: LIST$3448 ... .. . .$ CALL 

H03 Color: LIST $4198.SCAU 




Zenith Z100 w/hard disk 


SCAU 


DEC Rainbow^ 100: 

Mow w/MS-DOS, runs most IBM 


software.$2935 


EAGLE-PC: Many deluxe features (105 key keyboard). 8086 CPU 
for faster processing. 

EAGLE-PC-E: 1 Ruppy. LIST $1995 $1556 

EAGLE-PC-2. 2 Floppies, monitof, software 

LIST $3495 . SCALL 

lAGLE-PC-XL: 1 Floppy, 10 M8 Hard Disk 
LIST $4495. , . SCALL 





























































Photographic Animation of 
Microcomputer Graphics 

By compensating for a computer's slow rate of display generation, a 
movie camera can produce pleasing animated graphics 


A computer's ability to generate 
pictorial displays opens the door to 
many exciting applications, but most 
computers can't achieve the anima¬ 
tion quality of commercial movies or 
TV. Interfacing a movie camera to a 
computer, however, can overcome 
this drawback. 

The inability of most computers to 
achieve TV-quality animation stems 
from their video-display generation 
rates. These low rates prevent a com¬ 
puter from generating the successive, 
slightly different images quickly 
enough to create the illusion of con¬ 
tinuous motion as perceived by the 
human eye. For example, simulating 


by Peter Cann 

a piece of TV footage in real time (re¬ 
quiring 60 frames per second) is a 
challenge beyond the capability of 
any ordinary computer. 

The phrase "in real time" in the 
preceding paragraph is significant. 
Without it, the sentence it qualifies 
would be false. For in terms of reso¬ 
lution, many computers can generate 
images showing much more detail 
than can broadcast TV, even though 
these computers might not be able to 
flash a new frame on the screen every 
1/24 or 1/60 second, as can movie and 
TV equipment, respectively. 

One way to solve the speed prob¬ 
lem is to photographically animate a 



Figure 1: A system Mock diagram, Jn this configuration, the animation camera is focused 
on the monitor, which in tun^ receives and displays the computer's video output. The camera's 
trigger circuit is interfuced to the computer. 


computer's visual output. This tech¬ 
nique allows a computer to take as 
much time as it needs to generate 
each frame. When the computer 
completes one frame, a movie 
camera, whose shutter is triggered 
electronically by the computer, trans¬ 
fers that image to a single frame of 
film and then advances the film by 
one frame. The computer then begins 
to draw the next frame. When it 
finishes, the camera records that 
frame and again advances its fOm one 
frame. When the entire presentation 
has been captured one frame at a 
time in this manner, the film is de¬ 
veloped and shown at sufficient 
speeds to be of interest to people. 

Effective use of this technique re¬ 
quires an understanding of the fac¬ 
tors that affect still photography of 
video images, such as exposure tim¬ 
ing, ambient light, and the alignment 
of the camera with the screen. For all 
but the briefest presentations, it is 
almost imperative to have the camera 
controlled by the computer (see 
figure 1). 

This article offers various tips for 
those interested in stDl or stop-action 
photography of video displays. 
Along with explanations and sugges¬ 
tions of a general nature, I will pre¬ 
sent examples, including programs 
and camera-control interfaces, for the 
TI-99/4 and Apple II computers. 
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I Photo li Video display and cabbage. Photo la shows that bright external light and a brief (1/125 second) exposure are good pr the cabbage 
Ibut bad for the video display. Photo lb, in contrast, shows that no external light and a long (1/2 second) exposure are greatpr video display— 
\but whereas the cabbage? 


[Shooting Video 

Photographing a TV picture is not 
I the same as photographing, say, a 
cabbage (see photo 1). The TV image 
is created by an electron beam of 
varying intensity that scans across 
the phosphor“Coated screen at high 
speed. The phosphor glows where 
the beam hits it, with a brightness 
related to the beam's intensity. The 
beam scans one horizontal line every 
60 microseconds or so, generating a 
! complete frame every 1/60 second. 

A photograph of a TV screen ex¬ 
posed for less than 1/60 second 
comes out with parts of the picture 
much darker than the rest (see photo 
2a). These parts may not be com¬ 
pletely black because the phosphor 
continues to glow dimly for a short 
time after the electron beam stops 
striking it. An exposure slightly 


longer than 1/60 second results in 
parts of the picture being somewhat 
brighter than the rest (see photo 2b); 
the bright parts were scanned twice 
during the exposure while the rest of 
the picture was scanned only once. 

Any exposure that is an exact multi¬ 
ple of 1/60 second should provide an 
excellent picture, but camera timing 
accuracy must be better than ± 1 per¬ 
cent for the lower multiples—for ex¬ 
ample, 2/60 or 3/60 second. The few 
cameras whose timing accuracies I 
have observed have not met this re- 
quirement (see photo 2c), 

One good way to photograph an 
unchanging TV image is with a very 
long exposure. Because each dot is 
generally scanned either or rj+1 
times during an exposure, you can 
simply make n great enough so that 
the difference between the two pos¬ 


sibilities is insignificant. I recom¬ 
mend something like 1/2 second, 
which entails about 30 video scans. 
Anything shorter than 1/15 second 
results in noticeable image degrada¬ 
tion due to timing effects. 

These timing problems are much 
less serious if a monitor with a high- 
persistence phosphor is used. The 
persistence of a phosphor is a 
measure of how long a piece of it 
glows after being momentarily ex¬ 
cited by an electron beam. The 
phosphor used in most green-screen 
monitors has much higher per¬ 
sistence than that found on TV. 

Another threat to picture quality is 
stray light. Unlike the cabbage, which 
we see by means of the light it 
reflects, the TV picture is luminous. 
It makes its own light, and any light 
striking it from outside only washes 


Photo 2: Video-display photographs illustrating the effects of camera timing. The 1/125-second exposure used to take photo 2a was too brief 
to record a whole frame. The shutter opened while the middle of the screen was being scanned and closed before the electron beam returned 
to the top of the screen. Note that the phosphor near the top was still glowing during the exposure even though the electron beam had passed 
on. In taking photo 2b, the timing control was set between 1/60 and 1/30 second; thus, some screen areas were scanned twice while the 
shutter zvas open, some only once. To take photo 2c, the camera was set pr a 1/30-second exposure. Every part of the screen should have 
been scanned exactly twice while the shutter was open. Unfortunately, the camera's timing mechanism is not sufficiently precise for this purpose. 
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Photo 5: Two views of the Ca«o?r 2014 XL-S animation chimera. 


THO HOPES OF AMBIENT LIGHT IHTERFEREMCe= 
DIRECT AND DIFFUSE REFLCCTIOH. i 


Photo 3: Video display with candte, resulting in two sharp reflec¬ 
tions of the candle's flame: one from the front surface of the glass screen 
and another from the hack surface^ Light from the flame also scatters 
back from the phosphor in all directions. 


Photo 4: This photo indicates parallax effects. Although the two 
shcfwn here are of equal length on the computer monitor, the 
one looks longer because the camera iwis positioned below the monitor, \ 
looking up at an angle of about 45 degrees. 


out the picture. This problem mani¬ 
fests itself in two modes: some light 
may bounce from the surface of the 
glass as if from a mirror, while other 
light may scatter back from the light- 
gray phosphor inside (see photo 3). 
Cue lights on the front of the camera 
should not be overlooked as a source 
of such interference. For example, the 
jumbo red LED (light-emitting diode) 
on the front of our animation camera 
at Logo Computer Systems !nc. 
(LCSl) bounced light off the surface 
of the screen and into the lens, show¬ 
ing up on the film. To prevent image 
degradation due to this light, we 
usually covered the LED with tape. 

One last point: if the camera is not 
aligned squarely with the screen, 
parallax distortion occurs. For exam¬ 
ple, if two parallel lines of equal 


length are displayed on the screen, 
and the part of the screen containing 
one line is closer to the camera than 
the part containing the other, the 
closer line will appear longer on the 
film (see photo 4). 

The Animation Camera 

At LCSI we used a Canon 1014 XL- 
S camera for animation. This Super-8 
camera with single-frame capability 
and electronic remote control (see 
photo 5) offers three film speeds: 9, 
18, and 24 frames per second, as set 
by the film-speed knob. In run mode 
these film speeds result in approx¬ 
imate exposure times of 1/15, 1/30, 
and 1/60 second, respectively. The 
1/15-second exposure works pretty 
well for shooting video images. 

With the camera in single-frame 


mode, the film-speed knob continues! 
to control exposure time. Unfor-I 
tunately, the 9-frames-per-secondl 
position now gives a 1/30-second ex-1 
posure. This setting produces an un-l 
satisfactory picture with flickering! 
diagonal stripes resulting from in-1 
teraction of the camera's rotating I 
slotted-disk shutter with the video} 
scan. 

While playing with the camera, we I 
discovered that it would shoot a I 
single frame at 1/15 second if we put I 
it in the 9-frames-per-second run 
mode and closed the camera's trigger 
circuit for 1/3 second. (It seems like¬ 
ly that many cameras without a[ 
single-frame mode could be con¬ 
vinced to shoot single frames by I 
using this method. Even the old 
windup movie cameras could prob- 
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Looking Good! 


Composite Color 
Attractively Priced 


■ Fine Resolution —350 x 350 lines with 400 at center. 

■ Full Compatibility with IBM PC —as well as Apple II, Apple III, 
and many other popular personal computers. 

■ Proven BMC Quality, Performance and Reliability. 

Contact your local dealer or call BMC direct for the dealer nearest you. 


IBM* is a registerad trademark of International Business Machines; Apple « Is a trademark of Apple Computer, Inc. 



LOS ANGELES 

16830 South Avalon Blvd. 

Carson, CA 90746 
Telex: 664258 BMC GDNA 
Phone; 213-515-6005 

Dealer inquiries circle #67. End users circle #68. 


NEW YORK 

450 Bareli Avenue 
Carlstadt. NJ 07072 
Phone: 201-939-7079/7061 


Setting the standard in price and performance. 
















Figure 2: A block diagram of the TI-99/4A interface. The audio signal is amplified and fed 
to a detection circuit, which provides a digital output indicating whether a tone is present. 
Pressing the push button simulates a tone. A tone-^presence signal SEEP is fed to the output- 
pulse generator. Pulses are triggered by the falling edge of BEEF. The relay can be driven by 
the output-pulse generator or directly from BEEP or it cun be left unconnected. 


ably be controlled this way if you 
could devise an electromagnetic ac¬ 
tuator for the trigger.) 

Interfacing 

I was originally retained by LCSI to 
develop an interface to permit a 
TI-99/4 computer to control a Super-8 
animation camera under control of 
the TI Logo language. The interface 
was to be used in the production of 
an experimental animated movie. 

I decided to control my Tl-to- 
camera interface with the audio out¬ 
put of the 99/4, which is usually 


plugged into the monitor. TI Logo 
supports the generation of a 1/2-volt 
(V), 400-Hz square wave at this out¬ 
put. The duration of the camera trig¬ 
gering pulse could have been con¬ 
trolled by a WAIT < time > instruc¬ 
tion in the software, but there 
seemed to be some risk that Logo 
housekeeping operations, known as 
garbage coDections, might occasional¬ 
ly occur during the pulse, extending 
it and causing the camera to shoot a 
number of frames when only one 
was wanted. In view of this possible 
problem, my interface provides a 


hardware-timed contact closure that 
is triggered for a single pulse every 
time the audio signal goes away (see 
figure 2). 

In the interface the audio input is 
continuously compared to a thresh¬ 
old voltage selected to be slightly less 
than the peak audio voltage. The 
comparison result NOT-PEAK is nor¬ 
mally high ( + 9 V), going low (0 V) 
whenever the audio level exceeds the 
threshold level or whenever the push 
button is pressed. The retriggerable 
one-shot output BEEP is high if—and 
only if—its input was low within the 
previous 1/100 second—in other 
words, during the BEEP or while the 
button is being pressed. The output- 
pulse generator is triggered on the 
falling edge of BEEP. A three-position 
toggle switch allows connection of 
the output-relay coil to the output- 
pulse generator, nothing, or BEER 
The center (open) position is useful 
for preventing a power-on glitch from 
firing the camera. 

Figure 3 shows the TI-99/4-interface 
schematic diagram. In this circuit the 
audio signal runs through a 6-kHz 
low-pass filter made up of R1 and Cl 
to remove high-frequency noise. It is 
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To put your 
micro computer on 


Facit 4560 Letter Quality Printer is specifically 
designed for easy integration into your micro 
computer system. 

And especially into applications where print 
quality, cost and ease of operation are important 
considerations. 

The print wheel library features a variety of J 
national versions and type-styles. The easy drop-in " 
print wheels print fully formed characters. Bold 
face and shadow characters as well as automatic 
underlining add further printout versatility. 

Pitch 10,12,15 and proportional correspond¬ 
ing to the inserted print wheel are controlled from 
the front panel or via the interface. All word pro¬ 
cessing commands are industry standard. 

Friction feed, landscape and portrait paper 
handling, optional forms tractor and two-bin cut- 
sheet feeder completes your low noise (<60 dB) 

22 CPS Letter Quality pri nter. 

The Facit 4560 . ■ 

F _ 235 Main Dunstable Road 

M J IT PO. Box m Nashua. N.H. 0306!. 

Phone: (603) 383-4157. 

IIi^C3C©llD)(LPCS'l_r^S Europe: S-10545Stockholm, Sweden. 

Circle 183 on inquiry card. f4ione: (8) 7386000. 



Circle 472 on Inquiry card. 



GET FULL VALUE 
FROM YOUR VICTOR 9000' 

with the 

UCSD p-SYSTEM™ 


Get the meet from your VICTOR 
9000 as well as from your software 
development efforts. The power 
and portability of the UCSD 
p-System Is available for the 
VICTOR 9000 from TDI. 

The Standard Development 
System Includes: 

• Full Screen Editor, Filer, 
Assembler and other Utilities 

a The UCSD Pascal Compller,^^ 

• Native Code Generator " 

e Ram Disk Support Above 

128K \ 

• Turliegrapbics-full use 
of VICTOR screen 
(800 X 400) 

• Complete documentation 
Options: 

• Fcrtran 77 and Basic compilers 
e Hard disk support 


™ SYSTEMS, IHC TOl LtMtTED 

nni^ e20 HUMGERFORD DR. 29 ALMA VALE RD. 

[ 11 I ROCKVILLE, MD 20650 BRISTOL, U,K, BSS 2HL O J f r 

(301) 340^8700 0272 742 706 O Ur 

VICTOR 0000 li m mdamifX of VICTOR TECHNOLOQtES, INC. 

UCSD p-SYSTEH and UCSD RASCAL mrm tndsmidtt of ttw RoganK Of th* Unlvanltir Gf ClHfdriila 


r NEW 
HARD 
DISK 
SUPPORT 



Avery Label 


An Avery International Company 


Business Systems Division 


Put labels 
on your list. 


Next time you shop for computer supplies, pick up a pack of 
Avery's new self*adhesive labels. By putting all your address 
lists on labels, you get more done in less time. Name badge 
labels, shipping labels, piggybacks and new clear labels are 
also available. 

The labels are designed especially for micro computers. 
And they're packaged to fit neatly behind your printer. Look 
for them wherever you buy computer supplies. 


then AC-coupled to the inverting in¬ 
put of the LM741C op amp through 
C2. This input is biased at + 2.5 V by 
the voltage divider consisting of R2 
and R3. The noninverting input of 
the op amp is tied to a voltage in the 
range of +2.5 to +3.6 V1:^ the adjust¬ 
able voltage divider consisting of R4, 
R5, and R6. The exact voltage is 
selected by experiment. 

The output of the op amp is filtered 
by the R7-C3 combination. Diode D1 
provides the desired fast-discharge, 
slow-chaige action. Push button PBl, 
when pressed, holds C3 in the dis¬ 
charged state, duplicating the effect 
of the audio-beep signal. The voltage 
across C3 is interpreted hy one of the 
twin 555-type timers in the LM556 
chip. This half of the chip is con- 
figtired as an inverter with hysteresis. 
Trip points at the input are 1/3 and 
2/3 of the supply voltage. Including 
R7, C3, and Dl, this circuit can be 
called a retriggerable one-shot. 

The retriggerable one-shot output 
(LM556 pin 5) is made available to 
SW2 {mode select) and is coupled to 
the output-pulse-generator trigger in¬ 
put (LM556 pin 8) through the C4-RE 
high-pass filter. Diode D2 protects 
this input from the +18-V spike 
created by the rising edge of the one- 
shot's output. The time constant for 
the output-pulse generator equals 
(R9 + R10)C5, RIO added to avoid the 
possibility of a short circuit at low set¬ 
tings of R9. 

SW2 connects the reed-relay coil to 
LM556 pin 5 (direct mode), nothing 
(safe mode), or LM556 pin 9 (pulse 
mode). Freewheeling diode D3 kills 
spikes created when the reed-relay 
coil is deenergized, and ballast 
resistor Rll reduces the load on the 
pulse-generator output (LM556 pin 9) 
sufficiently to ensure proper opera¬ 
tion when SW2 is in pulse mode. 
(Adding Rll shouldn't be necessary; 
a healthy LM556 chip should be able 
to function while supplying up to 200 
milliamperes to the relay. The inter¬ 
face that I buOt, however, couldn't 
end the output pulse until I installed 
the resistor. Other solutions might in¬ 
volve more careful layout or in¬ 
creased use of filter capacitors on the 
power lines.) 

Power from a 9-V battery is con- 
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Cifcle 50 for dealer inquiries. 
Circle 51 for end-user Inquiries. 









LET THE “ANGEL? DO THE 
WAITING. 


Two RS 232C Connecton for serial In 
piiL and output 


6 Lads to indkcale power, Ireriamlaarlon 
and recaplLon itstus, buffer acClviUes, 
page number, «tC- 

SHIP and REPRIMT provide Independant 
page cantroLs to reprint partlons of 
docu mania Uon, 


40 Pin EKpanaion Bus available for 
future eaparislon \ 

CCFV pnwkjs Gonvcrienj one key openiH 
lion for sinalc copy or miulil copy of teal 


31 externally accessible Dip Switches for 
baudrale, device type, and parallel and 
aerial selectlDni. Selections con be made 
wllhout losing buffer 


Connect an '^AIHGEL** between your com- 
puter and your printer, and let the "AMGEL’* 
do the waiting .... 

Your vaiuabie computer spends 95% of its 
time waiting for the printer to catch up...and 
whiie the computer waits, the payroll con¬ 
tinues. 



I- unction keys enLend the useful com 
marida to more than 10. Including: hex 
dump, fTwnofy test, remote badlriia. ast 


umima i e key waM t** 


The computer sends data to the "ANGEL” 
at speeds up to 19.2K baud. The "ANGEL” 
stores data and sends it to the printer at a 
speed the printer can handle, and your com¬ 
puter is free to continue worthing without in¬ 
terruption. 

A USER WRITES: 

”l tried the "ANGEL” with my Altos 
system connected to an Epson MX-lOO, 
both set at 9600 baud. Without the 
"ANGEL" it takes 30 minutes to print 210 
doctors’ requisition forms. With the 
"ANGEL" installed, my computer ts free 
after 90 seconds." 

With "ANGEL’S" self diagnostics and 
memory test, the entire system thoroughly 
checks itself every time you power up. 
PAGE REPRINT is another unique feature. 
EXAMPLE: You are printing a 32 page 
report, and the paper jams at page 11. 
Reset the printer to the top of the form, 
press PAGE REPRINT, and resume printing 
at the top of page 11. Want to restart two 
pages back? Press PAGE REPRINT twice, 
and you resume at p>age 10. 



PAGE REPRINT 


Indepcndoni PAG*jE and HOLD coO’ 
uolft to tutpejid PinamJjiaiort and recep 
lion 


Two 20 bin Edg« Connvciuri ff>f paiallfl 
Input and c»ulpul 


‘‘AhtGEL'' Incompatible with aSmoBtoll Micro Computers, including IBM. Apple, TRS-BO, Vector Graphic, MnrthStar, Altos, 
Xerox. Hoith, Zenith, MBC, DEC, etc,, wUh RS-232 aerfal. Hardware Hands^Eung, or CentranScs compatlsb paiaM Interfax. 
The manufacturer reserves the right to change the product specification. 


...And think of these other possibilities: 
HEX DUMP. Display or printout every bit 
of data your computer sends out to the 
printer in an easy-to-read Hexidecimal and 
ASCII fomnat. A must for your programmer. 
Pause and Hold for real time programs. 
Page skip for selective printing. What a 
waste to print the entire documentation if 
you only need part of it. 

Simple external switch settings, let the 
"ANGEL" accept either RS*232 serial or 
Centronics parallel data and can output 
either/or in any combination, 
{S-S,S-P,P-S,P-P). The "ANGEL" is com* 
palible with almost all Micro-Computers, 
and can be installed by anyone in minutes. 
Switches are clearly marked for ease of 
operation, and a concise, USER FRIENDLY 
operator reference card is included with 
each unit. 

The ’‘ANGEL" has a full one yea- timited wananly. 

THE “ANGEL** WILL NEVER KEEP YOU 
WAmNO 



HEX DUMP 


ANGEL, The Intelligent Buffer, features: 

- 64K Byte Me^mory Size 

- Four Interface Modes in one unit: 

- Serial to Serial 

- Paraftef to Parallel 

- Serial to Parallel 

- Parallel to Serial 

- Serial Baudrate From 1 10 to I9.2K Baud 

- Single, Multiple and Continuous Copy 

- Clear/Reset 

- Pause/Hold 
* Page Skip 

‘ Page Re-print 

- Page-Pause 

- Hex-Dump 

- Self-Dfagnostics 

- Space Compression to extend the effec¬ 
tive buffer size to more than 126K 

- Price - $295.00 


f TO ORDER: 

I CALL TOLL FREE 1 -800-323-3304 
t OR SEND CHECK OR MONEY 
I ORDER TO LiGO RESEARCH 
( Please rush me ( ) "ANQEL(S)" @ 

I $295.00 each 

I Sub total _ 

l'^Nu®Add6%CI.S.salestax_ 

I Delivery charge 

I TOTAL _ 

I Charge my 0 VISA 0 MASTERCARD 

I MY ACCT. # IS_ 

! EXPiRATiorn date_ 


Ugo Research, Inc. • 396 E. 159 th si. • Haney, IL 60426 • 1-312.331-BT9T • In Canada 1.416-8S9.O3T0 

Clfde 282 on inquiry card. 
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Photo 6; Filming under control of TI's Logo language. 



Photo 7: R?r a few dollars, this interface lets the Apple computer 
control an isolated set of contacts, which can control cameras, cassette 
decks, model trains, and other items. Game paddles can be plugged 
in on top. 


trolled by SWl and filtered by C6, C7 
reduces harmful arcing of the reed- 
relay contacts. Video ground is used 
as a reference for interpreting the 
voltage on the single audio conduc¬ 
tor supplied by the 99/4. 

In use the camera is focused on the 
monitor screen and connected to the 
interface (see photo 6). The interface 
accepts the 99/4's audio and video 
plugs and provides a video plug to 
the monitor. The video plug is in¬ 
volved because the 99/4 has only one 
wire going to the audio plug; the in¬ 
terface, like the monitor, uses video 
ground as a reference for interpreting 
the audio signal. 


I have also made a camera-control 
interface for the Apple that is much 
less complex than that for the 99/4. 
This relative simplicity is possible 
because the Apple provides latched 
logic outputs at its game I/O (input/ 
output) socket along with power for 
user circuits. These outputs are con¬ 
trolled by referencing certain physi¬ 
cal-memory addresses. The various 
Logo implementations for the Apple 
support this output control with 
.DEPOSIT < address > < value > 

and .EXAMINE <address> com¬ 
mands. They also provide a means of 
forcing a garbage collection, which 
prevents arbitrary garbage collections 


from popping up for a little whUe, 
allowing generation of an accurate 
delay with a software loop. 

The Apple interface consists of a 
relay driven by a transistor that is in 
turn driven the Apple's Annun¬ 
ciator 0 (ANNO) output. The circuit 
is constructed on a vector board with 
a 16-pin wire-wrapping socket used 
as a plug to mate with the Apple's 
game I/O socket (see photo 7), Using 
the wire-wrapping socket is an easy 
way to allow things to be plugged in 
on top of the interface. If you feel un¬ 
comfortable about forcing the wire¬ 
wrapping pins into the Apple's 
socket, you can use a 16-pin header. 
This interface can be used without 
modification to control a cassette- 
deck motor. 

The device to be controlled is con¬ 
nected to the normally open contacts 
of the relay (see figure 4). When 
ANNO (pin 15} goes high, the resistor 
network pulls up the base of the tran¬ 
sistor, saturating the transistor and 
energizing the relay coil. The resistor 
network limits the current in the base 
circuit when ANNO is high and 
divides the voltage from ANNO by a 
factor sufficient to ensure that, when 
ANNO is low, the voltage on the base 
is comfortably below the turn-on 
threshold of the transistor. Referenc¬ 
ing physical address 49241 turns the 
relay on, and referencing 49240 turns 
it off. Note the diode across the relay 
coil that allows for the orderly 
disposal of energy stored in the coil's 
magnetic field. Without the diode, a 



Figure 4: Apple-interface schematic diagram. The Annunciator 0 output of the Apple is 
amplified tn/ the transistor and used to control the relay. The resistors protect the Apple and 
the transistor and ensure that the transistor turns off when it should. The diode allmos the 
relay's coil current to decay gradually when the transistor turns off. 
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3M introduces the 
I Purrrrrrrsonal Printers. _ 

Quiet, high-quality printers at prices that won’t 
scratch holes in your pocketbook. 


I $299, manufacturer’s 
I suggested retail price, for a 
printer that puts 80 coiumns 
[of full-size text, 136 columns 
of compressed print, and 
computer-generated graphics 
I on crisp white paper. Or $249 
I for the 40/80-column model. 

Price is about the only way 
I that our new 3M Silent PC 
Printers draw attention to 
themselves. At home or in the 
otfice, they’re virtually 
inaudible since their non¬ 
impact electronic printing 
elements skim across the 
paper with none of the 
monkeylike chatter that you 
I hear from ordinary matrix 
j printers. Result: Less 
distraction for you, and less 
I disturbance to others. 


Our Silent PC Printers differ 
from most other sensibly- 
prioed printers in another way, 
too. They print sharp, black 
characters from one end of 
the paper roll to the other, 
since there’s no ribbon to 
wear out. 

Maintenance is kept to a 
minimum since 3M Silent PC 
Printers have only two moving 
parts: the pin less printhead 
and the DC stepper-motor 
paper drive. They come with a 
one-year warranty (90 days 
on Printhead), and they’re 
made in the U.S.A.by 3M, a 
company whose name is 
synonymous with quality. 

Either serial or parallel 
interfaces are available, For 
literature, and for the name 


mi 

sm 




3M Business Communication Products Division 


40/SQ-cofumn Silent FC Printer 

of a dealer who can give 
you a demonstration, call 
800-538^8157 Ext. 928 toll- 
free [In California, call 
800-672-3470 Ext. 928.] In 
Canada, call 1-800-268-9055 
and ask for operator #11. Or, 
if the cat’s got your tongue, 
mall the coupon Instead. 


Mail to: BYT1083 

3M Business Communication 
Products Division 
Attn.: G. Collins 
3M Center-Building 216-2N 
a Paul. MN 55144 

□ Please send literature on the 
new 3M Silent PC Printers and 
tell me where I can buy them. 

□ rd tike a demonstration soon. 


Name. 
Title _ 


Phone L 


Company. 
Address _ 
City_ 


State. 


3M hears you, 


Cirde 3 on inquiry card. 
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TE)CTILE HALL 
CONVENTION CENTER 
GREENVILLE. 

SOUTH CAROLINA 
MARCH 19-22,1984 

Don’t miss the event of the 80's 
as the Sun Belt explodes with 
the first automated manufactur¬ 
ing exhibition and conference. 
Planned to bring the latest 
state-of-the-art hr-tech manu¬ 
facturing and processing into 
the heart of the rapidiy 
expanding industriai South, 
AM84 offers a fuii 4 day con¬ 
ference and exhibition. 

The conference wiil have 
speakers of international stat¬ 
ure. Both events will cover all 
areas of automated manufac¬ 
turing and technologies. This 
will include robotics, metal¬ 
working, materials handling, 
CAD/CAM, process control 
instrumentation, CNC, micro¬ 
processing, flexible manufac¬ 
turing systems and other 
related fields. 

Call today for complefe 
details on AM84. 

Conference; 

803/242-3170, Ext. 260 

Exhibition: 

803/233-2562 

P.O. Box 5823 
Greenville, S.C. 29606 


AM64 Confenence/Exhibition is co¬ 
sponsored by the Technical Education 
System ot South Carolina and Textile 
Hail Corporation. 


voltage many times greater than the 
supply voltage could appear across 
the transistor when the transistor 
tries to interrupt the current in the 
relay coil. 

On machines already equipped 
with a software-controllable cas¬ 
sette-motor relay, the Remote cord 


can be plugged directly into the 1014 
XL-S camera. Such a direct cormec- 
tion shotild also work with machines 
that use a transistor to control the 
cassette motor if the wiring is such 
that the camera's control-circuit cur¬ 
rent can flow through the transistor 
in the appropriate direction. 


Listing 1: T1 Logo procedures used to 
in photo 8. 

■ID ACTION 
TELL TURTLE 
CLEARSCREEM 
HIDETURTLE 
CDLORBACKGHDOND 1 
SEHDOLOR 15 
SX - 80 
Sy 30 

SETHEADING 90 
L 
O 
G 
O 

NOPEMCIL 

REPEAT 24 [SHOOT] 

SIGNAL 
EMD 

TO L 
PEWDOWN 
RIGHT 90 
DRAWFDHWARD 24 
LEFT 90 

DRAWFOHWARD 16 
PENUP 
LEFT 90 

DRAWPORWARD 24 
RIGHT 90 
DRAWFORWARD 4 
END 

■ID O 
PENUP 

DRAWFORWARD 12 
PENDOWN 

REPEAT 72 [DRAWFORWARD 1 RIGHT 5] 
PENUP 

DRAWPORWARD 16 
END 

TD G 
PENUP 

DRAWEDRWARD 12 

REPEAT 9 [DRAWPORWARD 1 RIGHT 5] 

RIGHT 180 

PENDOWN 

REPEAT 63 [DRAWFORWARD 1 LE^T 5] 
LEFT 90 

DRAWEDRWARD 12 
PENUP 
RIGHT 90 
DRAWEDIMARD 12 
RIGHT 90 
DRAWPOIMARD 16 
END 


an animated film, frames of which appear 


TD DRAWFOIWARD :STEPS 
IF :STBPS = 0 THEN STOP 
POEMAItD 1 
BOILDPENCIL 
SHOOT 

DRAWFORWARD { iSTEPS - 1 ) 
END 

TO BUILDPEKCIL 
HAKE "X ( XCOR - 7 ) 

MAKE "y ycoR 
TELL SPRITE 0 
SETTCOLOR 4 
SY ( :y -t 4 ) 

SX :X 
CARRY 0 
TELL SPRITE 1 
SETTCOLOR 11 
SY { ;Y + 12 ) 

SX :X 
CARRY 1 
TELL [2 3] 

SETCOLCR 3 
SY ( :Y + 28 ) 

SX :X 
CARRY 2 
TELL SPRITE 3 
SY ( :Y + 44 ) 

TELL SPRITE 4 
SETTCOLOR 6 
SY ( :Y + 60 ) 

SX :X 
CARRY 3 
TELL TURTLE 
HIDETTUBTLE 
END 

TO SHOOT 
BEEP 
WAIT 10 
NOBEEP 
WAIT 60 
END 

TO NOPENCIL 
TELL [01234] 

SETTCOLOR 0 
END 

TO SIGNAL 
OOLQRBACKGEDUND 15 
PRINT [ALL DOIE.] 

WAIT 60 

COLORBACKGROUND 1 

WAIT 30 

SIGNAL 

END 
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Photo 8: T1 Logo shape definitions (photos 8a through 8d) and the resulting action shots (photos Be through 8g). 
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Listing 2: An A^lesi^ listing used to generute a time-varying graph. 


100 TEJCr : HOME : VERB 5 

200 PRINT "THIS PRDO^AM GENERATES AN ANIMATED FIIM" 
300 PRIOT "OF A TIME-VARYING GRAPH OF VOLTAGE (Y)" 
400 PRINT "VERSUS POSITION (X) VERSUS TIME (T) FOR" 
500 PRINT "A RESONATING LENGTH OF PERFECT TRANS-" 
600 PRINT "MISSION LINE WITH SHUNTED ENDS." 

700 PRINT 

800 PRINT "THE LINE IS ASSUMED TO BE RESONATING" 

900 PRINT "AT ITS FIRST AND SECOND HARMONICS WITH" 
1000 PRINT "EQUAL AMPLITUDES." 

1100 PRINT 

1200 PRINT ‘'WHEN PROJECTED AT 24 FRAMES PER SECOND" 
1300 PRINT "EACH CYCLE OF THE FIRST HMWONIC TAKES" 
1400 PRINT "ABOUT ONE SECOND." 

1500 PRIHT ; PRINT 

1600 PRINT "PLEASE ENTER THE NUMBER OF SECONDS TO" 

1700 PRINT "BE FILMED. RETURN TO BEGIN. ->"? 

1800 INPUT S 
1825 PRINT 

1850 PRINT "STANDING WAVE," 

1875 PRINT "FIRST AND SECOT HARMONICS." 

1890 HOODORf 7 

1900 FOR T = 0 TO (S * 6,28318) STEP .261799 
2000 EGR 

2100 FOR X = - 1 TO +1 STEP .02 
2200 Y1 = SIN (T) * COS {X * 1.57080) 

2300 Y2 = SIN (T * 2) * COS ((X + .5) * 3.14159) 
2400 Y = Yl + ¥2 

2500 HPLOT (130 + (X * 120)),(90 + (Y * 40)) 

2600 NEXT X 
2700 POKE 49241,0 
2800 FOR D = 1 TO 300 
2900 NEXT D 
3000 POKE 49240,0 
3100 FOR D = 1 TO 1000 
3200 NEXT D 
3300 NEXT T 

3400 TEXT : HOME : VTAB 10 
3500 FLASH 

3600 PRINT *'*************************” 

3700 INVERSE 

3800 PRINT : PRINT "FILMING COMPLETED. *' 

3900 NORMAL 
4000 END 


Photographic 
Animation Examples 

The set of TI Logo procedures 
shown in listing 1 and shape defini¬ 
tions shown in photo 8 cause the pre¬ 
viously described Tl hardware sys¬ 
tem to generate an animated film of 
a pencil writing the word "LOGO" 
Although this animation looks pretty 
good on the monitor, the film pro- 
vides better animation quality. The 
procedures are given in the order that 
they are first called. ACTION is the 
top-level, script procedure, 

The Applesoft program shown in 
listing 2 generates a time-varying 
graph (see photo 9). The graph rep¬ 
resents relative voltage in terms of 
time and position along a resonating 
length of perfect transmission line 
with shunted ends. The line is as¬ 
sumed to be resonating electromag- 
netically at its first and second har¬ 
monics. The length of the line is 
equal to one-half the wavelength of 
the lower frequency and one wave¬ 
length of the higher. The amplitudes 
of the two frequencies are the same. 

Conclusion 

It is often useful to photograph a 
computer-generated video image. Ex¬ 
posure timing, ambient light, and the 
positions of the camera and monitor 
are critical to the success of such 
photography 

When a computer is able to gen¬ 
erate a series of displays that would 
be interesting or useful if—and only 
if—display rates could be many times 
faster, photographic animation can be 
used to achieve the desired multipli¬ 
cation of speed. In almost all applica¬ 
tions of this technique, it is extreme¬ 
ly desirable to place the camera 
under the control of the program 
generating the display.* 



Photo 9: Two examples of the Applesoft transmission-line model in action. 


Thh project was carried out under the auspices 
cfLo^ Computer Systems Inc. (9960 Cote de JJesse, 
Uchine, Quebec HST lAl, Canada, (514) 63m81). 


Peter (jinn, who is almost entirely self-educated 
in the computer field, to a near congenital fascim- 
tion with mackirws. Hi$ first exposure fo an 
IBM 370 running FORTRAN. After a brief stay at 
MIT and a few years affreight handling, he wound 
up at Logp Computer Systems. He is now with Atari 
(5 Cambridge Ctr,, (Tambrid^, MA 02142) main¬ 
taining a Unw: VAX. Peter enjoys hacking anything 
that beeps, whirrs, or crunches. 
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True or False: 

You Can Now Run Apple 

Software in Your IBM PC. 


a True. Introducing Quadlink With Quadlink, there's 
by Quadram. The revolu- no diskette reformatting 



tionary enhancement board 
that turns your IBM Persona! 
Computer into an Apple- 
compatible system. 

Quadlink. Simply plug 
it inside your PC, press a 
few keys, and instantly run 
virtually any Apple software 
package available. 

Quadlink greatly enhances 
your PC’s capabilities. 

kl True. Quadlink gives you ' 
access to the largest software 
library ever written. Business, 
educational, and entertain¬ 


needed. 

True again. With Quadlink 
you'll never have to worry 
about "compatibility.'* Just 
put your Apple diskette in 
the PC drive and watch it go. 
It's that easy. Like having an 
Apple computer inside 
your IBM. ’ 


ment packages. Software for 
any professional or home use. 
This means your PC can now 
do more than ever before. 


QUADLINK-BY QUADRAM 


And every Quadlink comes 
with that traditional 
Quadram Quality built 
right in. 

J Absolutely true. 

Quadlink is available only 
at authorized full-service 
Quadram dealers. 

^ True. So visit the Quadram 
dealer nearest you today and 
ask to see Quadlink in action. 
And while you're there ask 
about our full line of IBM PC 
enhancements. Including 
the popular six-function 
Quadboard; You'll agree: 
when it comes to quality 
engineering and dependable 
performance, Quadram 
passes the test. 





in more ways than ever 
before. 




QUADRAM 


lORPORATlON 


AVAILABLE AT AUTHORIZED FULL 
SERVICE QUADRAM DEALERS 
WORLDWIDE 


4355 IrU^^rnilEifsrtrtJ BJi/d Ntj rr tejss, 

rd04» fl10Qfiev4ai5 rCiUADniAW NCHHij 


$ 680.00 

Suggested Retail 


Copyright 1983 
Quadram Corporation 
Ail rights reserved 


pple and the Apple In-go are 
gislered Irademarks ol 
ppl« Computer, Inc. 


IM and the IBM logo ar« 
^glstered trademarks of 
lernatlonal Business 
achines CorporBtiOh, 






( 



% 





















INTRODUCING THE NEW D$220 
MUITI-MODE MATRIX PRINTER 


In the beginning wa5 the Datasouth DS180. A printer 
Xhatdefined high performance printing, with a balance of 
high technology design and mechanical simplicity. A high 
throughput printer that produced clean hardcopy under the 
mast severe conditions. 

Now there's the Datasouth DS220. A printer that raises 
those high performance standards and applies Datasouth 
technology to multiple printing tasks— all at one time. 

The Datasouth DS220 redefines high performance for 
multimode printing the way the DS180 did for data quality 
printing. 

For speed, the D5220 combines a 220 CPS print speed 
with servo-controlled logic seeking and high-speed tabbing 
over blank spaces. This allows the DS220 to 2 ip instantly 
from one printable character to the next. In side-by-side 
tests of real-task performance—not just spec-sheet compar¬ 
isons—the DS220 out performs its rivals time after time. 

For correspondence, the D5220 uses its 40 CPS bi¬ 
directional NLQ mode to form characters with the precision 
and clarity you would expect from a word processing printer. 

And for graphics, the DS220 adds high performance 
artistry to popular microcomputer applications programs 
through high-resolution, dot-addressableoutput. Sharp 
new details emerge from business charts and graphs, and 
from engineering drawings. 


The sum is even more than three printers in one The 
DS220 offers a total of eleven different pitches and fonts 
along with seven international character sets. Plus non¬ 
volatile space for up to 64 do-it-yourself characters for 
downloading from the host computer. 

And those a re just the printing capabilities. In other 
respects, the DS220 outperforms not just itself but virtually 
every other printer on the market Its front panel program¬ 
ming sets new standards in user friendly printer ergonomics. 
Its four digit LED display and push button panel allow pro¬ 
gramming of over fifty features, with a minimum of fuss 
and confusion. Those features include a variety of interface 
and communications selections that allow compatibility 
with a Wide range of mini and microcomputers. And the 
DS220 handles six part forms with its adjustable tractor feed, 
as well as cut sheets and letterhead with its friction feed. 

Best of all, the DS220 advances all the engineering, 
design and mechanical virtues established by its forerunner, 
the DS180. In the Datasouth tradition, the D5220 is made 
to run Virtually nonstop in a wide variety of applications. 

Test drive three high performance printers in one— 
the multimode DS220, 

Call for details and the name of your nearest Datasouth 
sales/service distributor. 


HIGH 

PERFORMANCE 


HIGH 

PERFORMANCE 



Slmuli^ted output shown. Call or write to DatasPLEth lor samples of actual output. 


MATRIX PR! 


Available nationwide through our network of salesAervice distributors, 
Datasouth Computer Corporation - Box 240947 ■ Charlotte, NC 28224 
704/523^8500-Telex 6843018 DA50U UW 
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The Fourth National 
Computer Graphics 
Association Conference 

Graphics hardware is better, faster, and cheaper—but the software 

still lags behind 


by Alexander Poumelle 



Photo 1: A view of McCormick Place, where NCGA 1983 was held. (Photo by the authorj 
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The National Computer Graphics 
Association (NCGA) Conference is to 
computer graphics what the National 
Computer Conference (NCC) is to 
the entire computer industry. All the 
manufacturers go to the NCGA show 
to exhibit their latest in picture¬ 
making equipment. The conference 
is only about a quarter the size of the 
NCC, but that means there's a fight¬ 
ing chance one person can see the 
whole show. (Some of the companies 
represented at NCGA and SIG* 
GRAPH are listed in the text box at 
the end of this article,) 

This summer's NCGA was held in 
Chicago's McCormick Place, the 
largest convention hall in the United 
States (see photo 1), I spent only two 
days at the show last year, I was at 
this year's for four solid days and still 
didn't see every booth and exhibit. 

What can these newfangled ma¬ 
chines do that Aunt Rhoda's Atari 
can't? Well, an Atari 800 can display 
only eight colors at a time on a field 
of 320 by 192 pixels (picture 
elements). The very best in computer 
graphics displays are 4096 by 4096 
pixels and can display over 16 million 
colors. Top-of-the-line machinery can 
write at more than 10 million pixels 
per second, making images move in¬ 
credibly fast. Only the most demand¬ 
ing applications can currently justify 
the high price ($30,000 and up) that 
quality demands. Prices are falling, 
however. What was $100,000 last year 
is now $50,000. 

The theme of 19S2's NCGA confer¬ 
ence was electronic drafting. This 
year, the focus moved to electronic 
graphs. Businessmen surpass engi¬ 
neers as the largest market segment. 
Businesses want "presentation graph¬ 
ics'—bar and line graphs, pie charts— 
and they're willing to pay a lot for 
them. The tone of this year's NCGA 
show was quite different from last 
year's. Electronic drafting and 
CAD/CAM (computer-aided design/ 
computer-aided manufacture), al¬ 
though still very important, were 
second-place topics behind presenta¬ 
tion graphics. Office automation 
(which overlaps the graphics in¬ 
dustry) and imaging tied for third 
place. New companies making one or 
two graphics devices were the most 


exciting part of the show, as always. 

Robert Hemlein fans wUl be hap¬ 
py to know that Drafting Dan, from 
the book Door into SummeTf is alive 
and well, Heinlein described Dan as 
a cross between a drafting table and 
a typewriter but didn't predict that 
plans would be laid out on a video 
display before pen ever touched 
paper. Tedious redrawing for engi¬ 
neering change orders can be all but 
eliminated with current CAD/CAM 
equipment. 

Why are so many people interested 
in business graphics? It seems that 
designing a buOding is less important 
than presenting last year's sales 
figures in color. Management wants 
more productivity; color graphs can 
be drawn by computer much more 


Drawing software at 
the conference ranged 
from poor to good. 


quickly than by hand. The data is 
available before it's out of date. 
"Graphics at Work" was the show's 
official theme, but "Improving 
Business Communications" would be 
more accurate. 

What are people in business doing 
with computer graphics? They're do¬ 
ing lines, bars, and pies: the three 
basic chart groups. I thought it was 
tragic to see so much equipment 
making such unimaginative pictures. 
I can only hope this will change. (For 
the author's report on a show em¬ 
phasizing more imaginative graphics, 
see the text box at the end of this 
article.) 

Last year I complained about the 
lack of games at the conference; it's 
a shame because games can demon¬ 
strate just what all this incredible 
machinery can do. This year I figured 
out why there are no games; credi¬ 
bility. The attitude I encountered 
was, "Can you imagine some cor¬ 
porate vice-president walking up to 
my booth and seeing Star Raiders? 
He'd never buy anything from me!" 

Show Highlights and Lowlights 

Interest in graphics is accelerating— 
the NCGA show grew about 20 per¬ 


cent in floor space this year; already 
the number of companies signed up 
for 1984's show exceeds the number 
of this year's exhibitors. The highlight 
of 1983's show was galloping tech¬ 
nology that's resulting in some out¬ 
standing equipment with astonishing 
potential. The show's lowlight was 
the drawing software, which trans¬ 
lates the operator's (or artist's) com¬ 
mands into pictures. Drawing soft¬ 
ware at the conference ranged from 
poor to good; none of it was 
excellent. 

The drawing software currently 
available enables 3rt3u to draw lines, 
boxes, shades, circles, planes, and so 
on, but it lags behind the hardware 
by two years or so. Like most micro¬ 
computer software, it's not very self- 
explanatory or helpful. Slowly, 
microcomputer software has im¬ 
proved; there's a bunch that is really 
outstanding. I see that trend in draw¬ 
ing programs. A major cause of the 
lag is that companies formed to make 
new graphics products usually make 
hardware. If they write any software, 
it is often to test their new boards. As 
a result, the new gujf^ on the block 
(and there are a lot of them) have in¬ 
credibly powerful hardware but 
nothing to do with it. When the IBM 
Personal Computer was announced, 
little software was available. The 
situation improved when software 
writers saw the enormous potential 
market. The graphics market is 
perhaps less concentrated but almost 
as large as the PC software market. 

New Ftoduct Profiles 

Shows are horrible places to get 
any in-depth data on new products; 
nothing works perfectly. One com¬ 
pany's main processor died the first 
afternoon of NCGA and wasn't re¬ 
vived until the next day. On the other 
hand, shows are great if you're wor¬ 
ried about a compan/s product 
reliability. Electronics are notorious 
for breaking when moved. 

Prices are plummeting. New, low- 
priced, medium-performance, medi¬ 
um-density boards were everywhere 
this year. Of course, low price to peo¬ 
ple in the graphics industry means 
$4000 and up because they're used to 
paying $40,000. 
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Photo 2: Color graphics from the Rampage hoard % Parallax Systems. The Rampage cur¬ 
rently runs on LSl-11 machines, including the Heath H-H. (Photo by the author) 


A new product of interest is the 
Rampage, a low-priced, high-perfor¬ 
mance, medium-density board. The 
manufacturer. Parallax Systems Inc., 
started (of course) in a garage. Seven 
ex-employees of other graphics com¬ 
panies thought they could do better 
than their old bosses. 

They may have been right. The 
Rampage awed other design engi¬ 
neers at the show. They would come 
over to the Parallax booth, quietly 
watch some demonstrations, then 
return later with more designers. 
What was so impressive was not the 
actual pictures being displayed but 
the speed with which they could be 
manipulated. Photo 2 shows the 
Parallax company logo in transpar¬ 
ency; note how the lines behind it are 
dashed. The Rampage can switch 
quickly between this translucent 
mode and hidden-line mode (in 
which none of the back side shows). 
The board (about $7000) is priced at 
less than a quarter of the nearest 
competition. Currently, the Rampage 
worl^ only on the Digital Equipment 
Corp. (DEC) Q-bus, although 
Parallax plans to make different ver¬ 
sions available quickly. 

3M (you know, the makers of 
Scotch Tape) announced an interest¬ 
ing item: a fast overhead-transpar- 
ency maker. Expect it at your graph¬ 
ics service bureau late this year or 
early next. 

CP/M has long lacked any kind of 
graphics standard. Digital Research 
Inc, (DR) formulated what it calls 
GSX, or Graphics System Extension, 


but almost no companies use it. The 
Visual 1050, a CP/M-based machine 
(see photo 3) that has true mono¬ 


chrome dot graphics (640 by 300) 
buHt in at no extra cost, debuted at 
NCGA. The 1050 uses DKs GSX, can 
emulate a DEC VT-100, and comes 
with Wordstar, Multiplan, CBASIC, 
and CP/M 3.0; it should be avaOable 
by the time you read this. 

Speaking of CP/M, DR had better 
watch out for Unix. I was surprised 
last year to see so many CP/M-com- 
patible machines but was more sur¬ 
prised this year to see a great switch¬ 
over to Unix and Unix-like operating 
systems. Graphics depend partially 
on operating systems for portability, 
and CP/M is still not set up properly 
for graphics. 

As IBM PC look-alikes proliferate in 
the micro world, so do DEC VT-100 
and Tektronix Inc. 4014 look-alikes in 
the graphics world. There are many 


Photo 3: Vifswfl/ Technology's first move from terminals to computers. This version of the 1050, 
with software, two drives, CP/M 3.0, and manuals, lists for $2695. True dot graphics are 
displayed with text. (Photo by the author.) 
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Small In Price, Big In Performance 


You could save lots of money by purchasing our Apple' ^ compatible floppy 
drives when you buy your computer—but don't despair, even if you have already 
bought your Apple or Apple compatible computer, our add-on floppy drives will 
still save you dollars. 

Our drives are not only small in price and sire but they are big in performance. 
Our half-high drive (41 millimeters high) is half the size of the standard Apple 
drive. The half-high drive provides a big 160K bytes of dual density storage 
running either DOS 3.2 or 3.3. Our contemporary slim line styling, cooling 
louvers, auto eject of diskette for operator convenience, a unique quick-release 
controller cable, and a fast 12 milliseconds head access time are features that 
you won't find at any price. 

Small price, small size and big performance is not all that you get. Our 8000 hour 
Mean Time Between Failures is one of the highest reliability factors in the 
industry. That means trouble free operation! 

The WTI Half Track'''* is available in both the first and second drives. The first 
drive comes with software, controller card, cable and a comolete instruction 


instruction manual. Both drives are available right now 


AuB'e IS a trademark o1 Aiiple Computet. Iiic- Halt Ttack is a trademark ot WTI Computer i Peripheral Products 


For more information, see your local computer dealer or call or write 


COMPUTER & PERIPHERAL PRODUCTS 

1530 South Sinclair, Anaheim, CA 92806 (714) 978-9820 






The Changing Face of Computer Graphics 


Computer graphics systems are usual¬ 
ly composed of the same basic parts. 
Firstj, there^s the operator, without 
whom not much gets done. Next is the 
main processor or host computei; which 
does the thinking. Then there's the 
display computer, which holds and may 
process the image being displayed. 
These pictures or images are displayed 
on a video monitor^ which is much like 
the guts of your television set. The soft¬ 
ware controls everything. 

Getting data into the computer re¬ 
quires input devices such as mice, bit 
pads, trackballs, keyboards, and video 
cameras. For more permanent image 
copies, there are output devices like 
plotters, printers, and slide cameras. 
Communications links, usually cables, 
connect all these parts, A typical com¬ 
puter graphics system is shown in the 
photo below. 

The division between these parts is 
somewhat arbitrary; the host com¬ 
puter, for instance, may be part of the 
graphics system. There may be only one 
processor hosting and displaying (as in 
Apple Computer Inc/s Lisa). However 
the parts fall together, the sum is only 
as fast as its weakest link. That weak 
link is often the controlling software. 

Standards 

The difficulty of moving software 
from one machine to another is direct¬ 


ly proportional to the differences be¬ 
tween the two machines. That's why the 
whole graphics industry has decided on 
some de facto standards and one for¬ 
malized one. The formalized standard 
is the ACM/SIGGRAPH CORE stan¬ 
dard. Unfortunately, it came along too 
late for universal acceptance. Many 
machines conform to it, but older, less 
ambitious standards—namely PLOTID 
and FORTRAN—axe still prevalent. 

PLOnO was designed by Tektronix 
more than 10 years ago so that FOR¬ 
TRAN programs could draw pictures on 
the then-new Tektronix graphics ter¬ 
minals. One Tektronix employee ad¬ 
mitted no one ever expected PLOTLO to 
survive longer than five years. But like 
color television and the QWERTY key¬ 
board, any standard will survive if 
enough units are in the field. The same 
reasoning applies to FORTRAN, which 
has become self-perpetuating. Every 
new machine must have a FORTRAN 
compiler: no one wants to rewrite that 
giant catalog of old programs. If this isn't 
depressing enough, one of the products 
at the NCGA show was a processor that 
ran FORTRAN directly in microcode. 

Graphics systems come in two types: 
raster and vector. A television is a raster 
device—pictures are drawn from left to 
right across the screen, a line at a time. 
In vector graphics, the lines in a picture 
are drawn contiguously; to draw a 


square, vector graphics draws all four 
sides, one at a time. (See Gregg 
Williams'^ article 'A Graphics Primer/' 
November 1982 BYTE, page 448 for 
more information.) Vector graphics 
machines are slowly losing their posi¬ 
tion; even CAD/CAM systems, the 
largest users of vector graphics, are 
switching to raster, ^fector may never die 
out completely, but raster will be what 
the majority use. 

Two Strategies for Generating 
linages 

Generating computer pictures re¬ 
quires much data maiupuiation. One 
photo represents millions of operations 
by the computer. These operations can 
be performed either directly by special- 
purpose hardware or by special- 
purpose software running on a general- 
purpose computer. 

Among those who generate video and 
film computer graphics are followers of 
both camps. Lucasfilm, the company 
that brought you the Return of the ]edi 
graphics, uses a lot of specialized hard¬ 
ware. Digital Productions owns a Cray-1, 
a very fast general-purpose mainframe, 
and doesn't use much specialized hard¬ 
ware. Both approaches have their pluses 
and minuses. Hardware takes longer to 
realize but can manipulate very quick¬ 
ly. Developing software that generates 
images takes less time than developing 
hardware, but the finished software isn't 
as fast as special-purpose hardware. A 
combination of new hardware and soft¬ 
ware is much more difficult to coor¬ 
dinate; at least some items should be 
"stock" or familiar. 

Communicat ions 

Computers usually talk to terminals 
and modems in "serial" fashion: one bit 
at a time. The most popular method of 
communicating, the RS-232C port, is 
susceptible to noise, can work only over 
short distances (25 feet), and is com¬ 
paratively slow (only up to about 1000 
characters per second). Two much more 
modern methods of communicating 
serially are the RS-422A and RS-423A 
ports, but the industry, largely due to 
inertia, has not yet changed to these 
standards. It's unfortunate because 
these newer communications standards 
solve the problems of the RS-232C and 
run very fast. Speed is important 



A complete graphics system that includes an Apple He (background left) and a Jupiter 7 
(foreground right). Commands are entered with a Summagraphics bit-pad pointer. 
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Is it commercial art or fine art? Eleanor Matthews used the tocon Illustrator system by 
Florida Computer Graphics to produce this picture. The Beacon has a point resolution 
of 640 by 480, but the picturt^s resolution was increased to 2000 by 2000 with Matrix 
Corp/s hisergraphks enhancer unit. The image was then photographed with a Matrix QCR. 


because most display and host com¬ 
puters can mn much faster than the line 
between them, which means screen up¬ 
dates (displaying new pictures) take 
longer than they ought to. I know of no 
computer company (graphics or other¬ 
wise) that uses RS-422A or RS-423A 
ports to move data. In the graphics field, 
I had hoped to see optional RS-422A on 
some terminals and computers, but it 
didn't happen this year. Sooner or later, 
at least one company will offer RS422A 
and RS-232C ports, and the ball will roll. 
A really fast terminal is especially im¬ 
portant in graphics because a nice pic¬ 
ture can be as long as 25,000 words. 

Portrait of the Computer 
as a Young Artist 

Fm not a very good draftsman or ar¬ 
tist. With a computet I can draw 
straight lines; more important, I can 
erase. Artists and nonartists alike can 
benefit from computerized graphics sys¬ 
tems. Nonartists benefit because an¬ 
other means of communication opens 
for them; artists benefit because the 
drudgery, the repetitive work is less¬ 
ened. If the world wants 'Ix^ilerplate" 
pies, bars, and lines, it can have them 
quickly and professionally. 

Computers axe great for the commer¬ 
cial arts, but what about the fine arts? 
The photo at right shows an image that 
could qualify as an example of either 
commercial or fine art. At SIGGRAPH, 
there is an art show just for computer 
graphics art. 

I don't think artists will be replaced 
by computers. Instead, the drudge work 
will be automated, leaving more time for 
creative work. A computer can be an 
artisfs tool, just as premade brushes are 
a tool. Soon, an artist will be able to 
walk into an art supply store and buy 
a new reflections package as he would 
a tube of gouache. This will be a sort of 
industrial revolution for art. 

There is, however, one major con¬ 
troversy. When is art actually original? 
If I have the tools, it doesn't take long 
to set up the machine to make a really 
beautiful drawing. But 1 didn't do the 
work of painting the reflections—the 
computer did, with software someone 
else may have written. The problem will 
fade in importance as the public 
becomes more familiar with computer 
pictures and more demanding about 


what it sees. The problem of judging 
originality should lessen as graphics ac¬ 
quire a history. 

What Ws All Good For 

Education: Schools and computer 
graphics will go well together. Consider 
how much easier teaching economics 
would be if graphs of demand curves 
and gross national product could be 
changed instantly. If students could ac¬ 
cess and experiment with the data, 
"math phobia" could be conquered. 

Such developments await lower 
prices, better software, and teacher ac¬ 
ceptance. The first two are inevitable. 
An Apple or IBM PC would suffice in 
the classroom, although not as well as 
a larger machine. With the coming 
precipitous drops in prices, such tools 
could be in common use in less than 
five years, 

O^ce: Computers are slowly being 
accepted in the workplace. Computer 
graphics lag behind office automation 
in businesses. Word processing is stUl 
used only by word-processing special¬ 
ists, not by managers. 

But many people entering the work¬ 
force now have grown up with com¬ 


puters and aren't afraid to type. They 
will help their coworkers learn to use 
computers. Almost every office in mid¬ 
dle management will have its own ter¬ 
minal in five years, if only because in¬ 
teroffice mail and electronic memos are 
so much easier than the paper equiva¬ 
lents, The trend of acceptance will slow¬ 
ly come to include graphics, too. After 
a while, almost everyone will latch on 
to the simple graphics triumvirate, 
bar/line/pie, although artists will still be 
called to make the more complicated 
drawings. 

Engineering Productivity 

Because there aren't enough engi¬ 
neers, we have to make the ones we 
have work faster. Blueprint changes no 
longer need be a slow and tedious pro¬ 
cess. The next barrier is that every 
engineer will want to have a terminal on 
his desk rather than wait in line for one 
of a few terminals. When prices come 
down, terminals will proliferate very 
quickly just as soon as management 
realizes how much more can be accom¬ 
plished. Several companies, notably 
Apollo and \^rsatec, are pushing such 
combined office/engineering networks. 
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Photo 4: An exumph of computer-aided 
design. This DEC schematic demonstrates just 
how much detail the best equipment am show. 
On the original screen, you could see the 
tiniest writing in the bottom right comen 
(Photo by the author, taken from a Connie 
monitor using a lexidata generator with DEC 
graphics data.) 


of these terminals out on the market 
today and ample software^ too. In a 
surprise move^ Tektronix has brought 
out a relatively low-cost line of ter¬ 
minals that emulate both a VT-100 
and Tektronix's own 4014 with color. 
At $4000 to $8000, the 4100 family is 
going to be very popular. 

Last year I said that Conrac (a long¬ 
time maker of video monitors) didn't 
want to be overrun by the Japanese 
and was quickening its usually 
sedentary pace of product introduc* 
tion. It displayed several new prod¬ 
ucts, including what 1 thought was 
the best monitor at the show. It was 
a 19-inch 60-Hz noninterlaced model 
that was great to watch. Photo 4 
shows an image from that monitor; 
I warn you that it looks better in 
person. 

If picture quality is of ma jor impor¬ 
tance to you, a dedicated camera is 
in order Polaroid Corp. has now 
entered the graphics camera market 
with low- to medium-priced {$2000 to 
$7500) camera packages that attach to 
IBM PCs or Apples and make trans¬ 
parencies, prints, or slides. The 
Videoprinter line was making im¬ 
pressive screen copies from an IBM 
PC. Lang Systems Inc., maker of the 
Videoslide recorder, was worried 
about such large competition, but its 
unit is more adaptable than Pola¬ 
roid's. The market should support 
both. These cameras dorit do much 
more than take a picture from a 
screen. That means the picture's 


resolution—how many dots high and 
wide—is the same as your screen's. 
More ambitious pictures, ones with 
more colors and more dots, require 
more ambitious hardware to smooth 
out jagged lines, use more natural 
colors, and so on. Such hardware is 
expensive but impressive. 

If your needs are greater than your 
budget, a graphics service bureau, 
which takes your data and returns 
finished graphics, is still the way to 
go. Hardware investments are lower 
because most of the expensive equip¬ 
ment is theirs, not yours. You send 
your picture data over a modem and 
they photograph and return your pic¬ 
tures, usually in two days. Most 
bureaus automatically remove jags 
and beautify your pictures. If you're 
worried about others seeing your 
valuable data, most service bureaus 
will send your pictures back undevel¬ 
oped. Bureaus charge between $5 
and $15 a slide (less for large orders). 

True 3-D was before its time and re¬ 
mains a pretty sideshow. Obviously, 
true three-dimensional display (as 
compared to three-dimensional pro¬ 
jection on a two-dimensional picture 
tube) is a powerful tool, but it's yet 
to be perfected or accepted. I hope 
I'm at the show when holographic 
computer graphics are first demon¬ 
strated; it will be an exciting mile¬ 
stone. 

The prize for best give-away item 
goes to Jupiter Systems for its "Show 
Hospitality Sweet," a chocolate 
shaped like the planet Jupiter, com¬ 
plete with red spot. Jupiter also 
showed off its new Jupiter 12, a com¬ 
puter graphics workstation with 
higher resolution than the Jupiter 7. 

The Works, scheduled to be the first 
aU-computer-graphics, full-length 
motion picture, is still stalled without 
enough capital. The world will wait 
another year. 

Commercial graphics houses are 
producing. Digital Productions is 
handling the space footage for The 
Last Starfighter, to be released next 
year. The company is rumored to be 
working on good computer models 
of the human figure, too. I wish I 
could show you some pictures, but 
Digital Productions is understand¬ 
ably secretive. 



Photo 5: The Enter Computer Sweet-P plot¬ 
ter fits into a briefcase and is relatively light. 
The pen mooes in one direction only; the paper 
moves in the opposite direction. Enter has 
made plots "up to 10 feet long" on the Sweet- 
P using this feature. (Photo by the author.) 


Networks and Graphics 

Versatec's network, called the Ex¬ 
pert, is based on the ill-marketed 
Xerox Star and combines office auto¬ 
mation and CAD Versatec (a division 
of Xerox) is more famous for a laser 
printer/plotter that intersperses pic¬ 
tures and text. The unit does a pro¬ 
fessional job, and I've noticed only 
one problem: the text doesn't look as 
good as phototypeset text, which I'm 
told is a function of how many dots 
per inch are laid down. The new gen¬ 
eration of laser printers should be an 
improvement. 

Apollo Computer Inc.'s Domain 
network is meant more for office 
automation than design, although it 
does both. It has some very impor¬ 
tant network features. You can access 
data from other nodes (terminals) as 
easily as from your own, which 
means you can get a program from 
your coworker's disk and run it or 
send files to any printer on the net¬ 
work. The network has some am¬ 
bitious security provisions. One im¬ 
portant security item: each terminal 
has a floppy disk, so you can take 
your data with you. Why don't the 
micro companies sell a network like 
this? 

At the moment, the cost of such 
networks prohibits giving every user 
a terminal, but don't be surprised if 
this changes in two years. 

Some Product Developments 

You may have seen their ads: Enter 
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Introducing the powerful, muhi-processing 
HORIS3N'a/16 from North Star. 



Z-BO iso ri^iilered trad^fnark di Zilog, IrtCL 
TudxjDOS is q negistered trademark of Softwane 
ZOOO, Inc. CF’/M-ao, CPyM-fl6. MP/M arid CP/M arm 
eit+ier tnodernodts or tfodemcrri(5of Digiini 

Reseorch Itk. 

S.ystfim& $«fviced naiionwide by MAI/Sorbus Service Dlvifion. 


The turbo-charged 
system with outstanding 
performance. 

The new North Star HORIZON 
8/16 microcomputer can handle 
up to eight individual users, 
supporting both 8-bttand 16-bit 
applications simultaneously. 

Its advanced, mulH-processor 
architecture makes this powerful 
performance possible. Unlike 
other multi-user systems, the 
HORIZON 8/16 doesn't load up 
its users on a single processor; 
instead, it provides a dedicated 
processor for each individual 
user™at a cost no greater than 
that of conventional multi-user 
systems. 

The result? No degradation 
in processing performance, even 
when there are eight users on 
the system. 


And North Star's Industry 
standard S-100 bus gives you the 
flexibility to choose your options 
and tailor the system to meet 
your specific requirements. 

Whaf5 more, the new North 
Star TurboDOS® is many times 
taster than standard, multi¬ 
user operating systems—and is 
compatible with CP/M-SO® 
CP/M^86^ and MP/M™ 

As for reliability, over 30,000 
first generation HORIZONS are 
still in use. And each of these 
can be easily upgraded to the 
new 8/16 architecture. 

The HORIZON 8/16 out¬ 
performs everything in its class. 
Costs no more. And is the only 
multi-user micro designed to 


meet your needs for today, and 
tomorrow—simply by plugging 
in the options you select. 

You can discover North Star's 
HORIZON 8/16 at more than 
1,000 computer stores and system 
houses nationwide. Call 800- 
722-STAR for the location 
nearest you. Or write North Star 
Computers, Inc., 14440 Catalina 
Street, San Leandro, CA 94577. 


NorthSlar 


Simply powerful solutions. 


Circle 329 on inquiry cafud. 







Photo 6: This image kws drtnm bi/ hand. The 
arti^ used a Summagmphics bit ^ and soft- 
loare designed for drawing by hand. The sys¬ 
tem, put together by New England Technol¬ 
ogy, uses a fupiter 7 and an Apple lie. (Photo 
by Quick Brown Fox.) 

Computer Corp. has a cute little plot¬ 
ter it calls the Sweet-P (see photo 5). 
Unlike the more advanced plotters, 
the Sweet-P is easily interfaced to 
most common micros over a Cen¬ 
tronics or RS-232C line. Enter showed 
the Sweet-P working on a Compaq 
and a Kaypro 11. Plot commands can 
be sent in an MBASIC LPRCMT state¬ 
ment, meaning you don't need very 
sophisticated software to make some 
rather impressive graphs. Plot pens 
are changed by hand. Epson America 
Inc., the world's largest volume- 
manufacturer of printers, has selected 
the $795 Sweet-P as the companion 
to its QX-10 computer. 

Eagle Computers makes more than 
computers: Eagle started as Audio 
Visual Laboratories and then 
branched into computers. This ex¬ 
plains the keyboard on its IBM PC 
work-alikes; it has k^s marked with 
visual terms such as "enhance." Now 
there is a combination product: "A 
complete desktop computer graphics 
system" that includes a digitizing 
pad, an 8086-based computer, a high- 
resolution monitor, and a camera. 

Ithaca Intersystems, an S-100 com¬ 
puter company, brought out the 
Graphos VT-lOO-compatible color 
graphics terminal. The Graphos has 
a screen resolution of 640 by 480 
pixels; it supports up to 16 windows 
or independent screens within the 
screen. Each of these windows can 
display 16 different colors. Graphos 
starts at $8000 (a lot less than most 
of its competition) and can be ex¬ 


panded to include an S-100 card cage. 
I asked the Ithaca people why a nice 
S-100 company is going into graphics, 
and they said they didn't want to stay 
a nice little S-100 company. Bravo. 

Computer graphics c«m be created 
two ways: from scratch (by hand, as 
in photo 6) or from real-world data 
(photos, maps, diagrams, or any tele¬ 
vision image). The second method is 
called imaging, a very powerful tool. 
Imaging is used in medidne to "dean 
up" x-rays and CAT scans. Space and 
astronomical photographs are en¬ 
hanced on similar equipment. Gould 
Inc/s DeAitza Imaging and Graphics 
division had what I thought was the 
best imaging equipment at the show. 
DeAnza was showing images good 
enough to eat (see photo 7). 


Color Picture Tubes 

Color "bottles" are all foreign- 
made, mostly in Japan. The Ameri¬ 
can firms have given up without a 
fight. American graphics companies 
would love to use domestic tube; it's 
often the only foreign-built part in 
their machines. But unless some 
more elegant display method comes 
along, the foreign monopoly is like¬ 
ly to continue. 

There's still no replacement for the 
television picture tube. IBM an¬ 
nounced a step toward it at NCC: a 
dense plasma display (July 1983 
BYTE, page 297) which it had work¬ 
ing on a PC. The display doesn't offer 
color and it isn't cheap, but the only 
vacuum tube most of us use is closer 
to being replaced. I won't be sorry to 


Photo 7: Thsty imaging. This picture loas first taken with a high-quality telemsion camera, 
digitized, then stored on rftsfc what you see here was shat from a monitor. Such images can 
be called up at any time and manipulated; you co«M zoom in, enhance one section of the pic¬ 
ture, save that result, then return to the original. (Photo by the author.) 
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New! 

Only 
PC Saver 
protects 
your 

c<Mnputer 
2 ways: 





7 Filters current 
M from wall outlet 

'The reality is that power from your wall 
outlet is far from pure. There is AC line 
Incise—Radio Frequency Interference 
or RFI—which is the cause of snow on 


2 Stops "Feedback" 

m noise from peripherals 

For example; You connect your PC to a 
multi-outlet power strip containing pro¬ 
tective circuitry. This guards against tran¬ 
sients from the wall outlet. But then you 


Fits Most Personal Computers 

The PC Saver replacement power cord 
fits the IBM PC and PC-XT, all Apples, 
DEC, Radio Shack, Compaq, a nd 
more. Also peripherals 
and testequipment. 


your TV screen when an appliance is 
switched on. Line noise is interpreted 
by your PC as data. The results? Errors. 
Crashed programs. Memory losses. 

Surges—a sudden increase in 
power; and spikes—sharp, high volt 
age transients add to the pollution. 
Caused by the start/stop of inductive 


plug in a peripheral, such as a printer, to 
the same outlet strip. 








devices, distant lightning, even electric 
company power rerouting, they too 
cari cdhTuse ffie^computef Or e^eh 
damage the PC's intricate circuits. 


Operating the printer can gener¬ 
ate line noise that feeds back throug h 
the outlet strip into the computer. 

With the unique PC Saver replace¬ 
ment line cord you' re protected against 
both sources of power problems. 

An 'L'type filter attenuates common 
and transverse mode noise. Surges 
and spikes are clipped to a safe 133 volt 
RMS/189 Volt DC level. 


Only $39.95 at your local dealer. 

For phone or mail orders please include $2 50 
shipping and handling New Vbrk State residents 

add applicable sales tax 

VISA and MASTERCARD accepted 

Kensington Micioware Ltd 

919 3rd Avenue. New York. NY 10G22 

(212)486 7707 Tk: 236200 KEN UR 


SMOCJT-I 

CUBfttFfT 


smts 

and 

SUAGES 


$MDOTH 

tUHMKT 


PC Saver was tested to the Institute of Efectrlcaf and Elec- 
tronJcs tt\qmeen fl£££) ipeciffcatbn 507 Cate^ors^ A. 

Al$o aviilabh In 220/2AD V&li mod^l 

Circle 25S on ifiqyfry catd. 
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Corp Apph, the Apple logo- Apple Conputer tnc 
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see it go. By decade's end, all-in-one 
computers and terminals will op¬ 
tionally come with something other 
than a picture tube. The tube will 
never ^e out; it's like black-and- 
white film—too familiar and too 
capable to become obsolete. But the 
competition will have advantages: 
smaller computers, lower power con¬ 


sumption, fewer parts to align. The 
new displays will represent the single 
largest change in computer com¬ 
ponents since magnetic cores were 
replaced by memory chips. 

Competition 

The Japanese aren't here yet. They 
displayed a few interesting things at 


the conference but remain in the 
wings. Most companies are ruiming 
scared of their competitors, foreign 
and domestic; consequently, devel¬ 
opment proceeds at a fast pace. No 
one wants to be blind-sided, especial¬ 
ly in an industry in which being hit 
tmawares means waiting imtil the en¬ 
tire crowd passes over you. Because 


For More Information 


Slide makers and graphics photo¬ 
graphic recorders: 

Lang Systems Inc. 

1392 Borregos Ave. 

Sunnyvale, CA 94086 
(408) 734*3332 

Polaroid Corp. 

575 Technology Sq. 

Cambridge, MA 02139 
(617) 577-2000 

Sweet-P plotter: 

Enter Computer Inc. 

6867 Nancy Ridge Dr, Suite D 
San Diego, CA 92122 
(623) 450-0601 

Fiber optics communications: 

Artel Communications Corp. 

POB 100, IVesf Side Shzh'oM 
Worcester, MA 01602 
(617) 752-5690 

Video monitors: 

Amtron Corp. 

5620 Freedom Blvd. 

Aptos, CA 95003 
(408) 688^5 

Overhead (Vue-Graph) maker: 

3M Audio Visual Division, AV82-19 

POB 33600 

Saint Paul, MN 55133 

Jupiter series of graphics terminals: 

Jupiter Systems 
2126 Sixth St. 

Berkeley, CA 94710 
(415) 644*1024 

Office automation networks with 
graphics: 

Versatec, a division of Xenxc 
2710 Walsh Ave. 

Santa Clara, CA 95051 
(408) 988-2800 


Apollo Computer Inc. 

15 Elizabeth Dr. 

Chelmsford, MA 01824 
(617) 256*6600 

Image-processing systems: 

Gow/d Inc., DeAnza Imaging and 
Graphics Division 
1870 Lundy Ave. 

Sa n Jose, CA 95131 
(408) 2637155 

Visual 1050 personal CP/M computer 
with graphics: 

Visual Technology Inc. 

540 Main St. 

Tewksbury, MA 01876 
(617) 851*5000 

Rampage fast graphics add-on board: 

Parallax Systems Inc. 

1030 East Duane Ave., Suite H 
Sunnyvale, CA 94086 
(408) 720-1600 

Color VT-lOO-compatible graphics 
terminals: 

Ithaca Intersystems Inc. 

200 East Buffalo, Box 91 
Ithaca, NY 14851 

Tektronix Jnc. 

POB 500 

Beaverton, OR 97077 
(501) 644-0161 

Graphics presentation makers (soft¬ 
ware and hardware): 

New England Technology Group 
400 West Cummings Park 
Woburn, MA 01801 
(617) 938-8833 

Audio Visual Laboratories/Eagle 
500 Hillside Ave. 

Atlantic Highlands, Nf 07716-2197 
(201) 291-4400 


Antics animation software: 

Gnjue Part Studio Animations Ltd. 

104 Grove Park 

Camhemell, London SE5 8LE 

England 

AC gas discharge plasma display: 
Photonics Technology 
POB 432 

Luckey, OH 43443 

Apple/IBM color graphics add-ons: 

Number Nine Computer Engineering Inc. 
POB 1802 
Hartford, CT 06144 
(203) 233-8134 

Software for Number Nine board: 
Visual Data Enterprises 
POB 30563 

Los Angeles, CA 90030 
(213) 250A9f77 

Apple/IBM-based postproduction 
graphics equipment: 

Symtec Inc. 

15933 West Eight Mile Rd. 

Detroit, MI 48235 
(313) 272-2950 

Beacon Illustrator system: 

Florida Computer Graphics 
1000 Sandy Pond Rd. 

Lake Mary, FL 32746 
(305) 321-3000 

Graphics shows and associations: 
National Computer Graphics Association 
8401 Arlington Blvd., Suite 601 
Faifpx, VA 22031 

Special Interest Group on Computer 
Graphics (SIGGRAPH) 

Association for Computing Machinery 
HI East Wacker Dr. 

Chicago, IL 60601 
(312) 644-6610 
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^ Apple II compatible 
S4K of RAM 
Ulc Upper & lowercase 

i\ Typewriter-style 
^ keyboard 

H 12-key numeric pad 

VisICalc keys 

jp 50-watt power supply 

^ Built-in fan 





ACEWriter II 

Sophisticated word processing that’s easy to learn 

^ ACECalc 

Vi si Calc^-compatible spreadsheet analysis 
program with 80 columns of variable width 

ACE Display card 

Opens video display to a full 80 columns by 
24 lines 

ACE 80 CPU card 

Allows you to run CP/M and Apple'^ II 
programs 

ACE Dual Interface card 

Allows you to connect to local and remote 
printers, terminals, computers and other 
accessories 

^ Apple II cx)mpatible 

of RAM 

Ulc Upper & lowercase 

Typewriter-style 
keyboard 

12-key numeric pad 
VisiCalc keys 
/D 50-watt power supply 
^ Built-in fan 







1982 


1983 


Good. Better. 

And you thought Franklin 
was good before. 

Well, look at Franklin now* You'll find our ACE product line has 
grown ... and grown. To include sophisticated word processing 
Sensational spreadsheet analysis. And an arra^ of peripheral boards. 

So you can expand the capabilities of your ACE 1000 as your busi¬ 
ness needs increase. Our product line's not the only thing that's 
grown. Franklin now has more than 1,000 authorized dealers 
throughout the country. So, if you thought we were good before 
come see us now. 

Apple is a registered trademarti of Apple Gompuler Inc. >■ 

VisiCalc ts a registered trademaris of Visi Corp, a©lier WBn 

2128 Route 38; Cherry Hill, NJ 08002 Telephone: 609-482-5900; Telex: 837^385 
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neither hardware nor software can do 
much alone, the single technological 
"'gotcha" is not as large a worry as the 
company that quietly goes for two 
years without a major product 
change and then announces a whole 
line of new machines. No one did 
that at this year's show, but I wonder 
if it won't happen in 1984, 

People frequently start graphics 
companies to compete with their 
former employers, often with direct 
product copies. Watch for a shakeout, 
with some "me-too" companies 
merging. One-product companies 
that don't branch out may find 
themselves in serious trouble. Will 
the market support four firms mak¬ 
ing exactly the same CAD/CAM 
equipment? 

Bor all of you who have read Tracy 
Kidder's The Soul of a New Machine, 
this won't come as a surprise. Data 
General (DG) announced the 
MV/10(X)0, a more powerful MV/80CX) 
(the machine described in Kidder's 
book). The MV/8000 is a direct com¬ 


petitor of DEC'S VAX 11/780 compu¬ 
ter, but the MV/1000 has no real com¬ 
petition (from DEC, anyway). One 
prominent DEC employee was over¬ 
heard saying DEC won't have any¬ 
thing for at least a year and a half to 
compete with the MV/10000, This is 
a perfect example of how a single 
product can stomp the competition. 
DEC will lose customers to DG the 
way DG lost customers to DEC, then 
DEC might come out with an ultra- 
VAX that takes customers from the 
MV/10000. 

Computer graphics require large 
amounts of data very quickly; most 
large color terminals have enormous 
cable bundles connecting them to 
their host. Fiber optic cables transmit 
over a much more modest light¬ 
conducting fiber, which Artel Corp, 
demonstrated by sending data from 
booth to booth over very thin cables. 
The image received wasn't quite as 
good as one transmitted by coaxial 
cable, but fiber optic lines really come 
into their own after about 50 feet. At 


longer distances, coaxial cables are 
susceptible to screen interference; 
fiber optic cables are not. 

What Next? 

Within five years, I think a lot of 
small businesses from interior deco¬ 
rators to tailors will make use of 
graphics. Home animators, archi¬ 
tects, and (of course) game designers 
already use graphics; watch for 
magazines like Computer Animator. 
Rock bands are already using graph¬ 
ics. Anyone who wants fast previews 
of reality without waiting for a drafts¬ 
man will appreciate 0\D/G\M-type 
systems. We can expect graphics con¬ 
sulting houses to spring up the same 
way software companies have. High- 
density, low-cost computer graphics 
are as powerful a wave as the micro¬ 
computer revolution itself.* 

Alex Pbumelle is chief prognmmer af V)brkman 
(112 Marion Ave., Bisadena, C7i SUQS). 
He also attends UC San Die^ and is collaborating 
on a textbook. He Twuld like to hear from people 
luorking on law-cost graphics visuals. 


The SIGGRAPH Conference 


The NCGA show focuses on the 
business side of graphics; the SIG¬ 
GRAPH conference focuses on inno¬ 
vation, SIGGRAPHs are run by the 
Special Interest Group on Graphics, 
which is part of the Association for 
Computing Machinery (an organiza¬ 
tion of computer professionals, stu¬ 
dents, and academicians). The confer¬ 
ence is officially named the "Annual 
Conference on Computer Graphics 
and Interactive Techniques," but 
everyone calls them SIGGRAPHs. 
This year's, the tenth, was held in 
Detroit^'s Coho HaU in July. 

For a novice, SIGGRAPHs are much 
more engaging than NCGA shows, if 
you're curious about what Lucasfilm 
is up to, want to make your own car¬ 
toons at home, or want a fast educa¬ 
tion on graphics, this conference is the 
place to be; you see the leading edge 
in computer graphics. Don't misun¬ 
derstand: the two conferences are dif¬ 
ferent in emphasis, not in quality. At 
SIGGRAPH, the emphasis is on the 
new, whether it's better pictures, bet¬ 


ter machinery, faster computers, or 
new ways of using graphics. 

The art show was worth the trip 
alone. There were exhibits of "pic¬ 
tures" (wall hangings) and "videos" 
(moving pictures on videotape), both 
ranging from fair to superior. Several 
pieces required less than $15,000 in 
equipment, which is a modest invest¬ 
ment in this field. Encouragingly, 
much of the work came from schools 
with computer graphics courses. 

In addition to the art exhibit, there 
was a film and video show. About four 
hours of computer graphics were 
shown over two nights. The material 
ranged from pure art to pure entertain¬ 
ment. Demonstration reels included 
commercials, network logos, and pre¬ 
sentations. Not all of the notable ar¬ 
tistic films and videos were computer- 
generated; some were computer-en¬ 
hanced or hybrid (analog/digital) 
material, 

"ACT m," six minutes of graphics 
synchronized to Philip Glass music, 
was an impressive piece, "Oua Oua," 


made live by Ed Tannenbaum on his 
homebrew Apple-based system, was 
pure fun. The piece that elicited the 
greatest reaction from the crowd was 
a short segment (about 45 seconds 
long) from The Works, bUled as the 
"first all-computer-generated, full- 
length motion picture" This film was 
started by the New York Institute of 
Technology's Computer Graphics 
Laboratory about three years ago, but 
lack of computing power and money 
have delayed its completion, 

SIGGRAPH also sponsors one- and 
two-day courses on various topics 
within the field: computer-aided 
design (CAD), robotics, solids model¬ 
ing, animation, and so on. 1 attended 
most of the Introduction to Anima¬ 
tion course and was very impressed. 

I learned a lot about computer anima¬ 
tion and how much more there is to 
leam. 

More New Products 

Because NCGA and SIGGRAPH are 

Text box continued on page 380 
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Its Ccisy 

to make points 
when you’re a pro. 


POINT ... The 

Houston Instrument DMP-41 
plotter meets the needs of the 
serious or professional user, 
yet it's easy to operate. 

POINT .. • C/D size 

format, comprehensive front- 
panel controls and sophist!-^ 

I cated firmware are all tai-^ 
lored to the needs of 
the surveyor, drafter, 
oceanographer, geophysicist 
and land developer... to 
name but a few. You can gen¬ 
erate superior architectural 
elevations, contour maps, 
circuit-board layouts and 
assembly drawings quickly 
and accurately on bond, 
vellum or synthetic media. 


POINT .. . The DMP-41 

is configured to work with 
micros and minis, and has 
the capacity to take advantage 
of a mainframe's increased 
capability. RS-232-C 
interfacing is standard, 
with alternate protocols avail¬ 
able. The DMP-41 is easy to 
live with, adhering to FCC 
Class B requirements. CIL list-^ 
ing pending. 

POINT . . . Minutely 

defined step size and high- 
resolution logic—combined 
with robust drives and opti¬ 
mized pen ballistics enable 
you to create plots of high pre¬ 
cision and surpassing quality. 


POINT . f . The 

Houston Instrument 
DMP-41 is one of your 
most cost effective 
considerations.* 

For the name, ad¬ 
dress and phone 
number of your near¬ 
est distributor, write 
Houston Instrument, 
8500 Cameron 
Road, Austin, Texas 
78753. Phone 
512-835-0900, or 
800-531-5205 if outside 
Texas. In Europe contact 
Bausch & Lomb Belgium MV, 
Rochesterlaan 6, 8240 Gistel, 
Belgium. Tel 059-27-74-45, 
tlx 846-81339- 


BAUSCH & LOMB ^ 

houston instrument diLnsion 

* suggested CIS retail $2,995 
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A frame from an animated film produced by the Nippon Animation Co., Tokyo, the Antics software. 


Text hm continued from page 378: 
only a month apart, 1 thought SIG* 
GRAPH would offer little new to see. 
But that was not the case. Several com¬ 
panies decided to skip NCGA and 
show off their new products only at 
SIGGRAPH. What follows is a short 
report on the newest and the best. 

For the Apple II or IBM Personal 
Computer user, there's a new series of 
high-resolution color boards from 
Number Nine Computer Engineering 
(named after the Beatles' song 
"Revolution Number Nine"). Starting 
as low as $895, this expandable board 
has software from Visual Data Enter¬ 
prises that lets you "paint" and draw 
on the screen and save images on an 
Apple disk. Based on the cursory look 
I got at the system, I'd say Number 
Nine has a real winner. Most functions 
(zoom, pan, scroll, plane selection) are 
under software control. The board 
comes standard with 16 colors, 512 by 
512 ^solution, and RGB-TTL interface. 
It's definitely worth examining if you 
want to do some home or business 
graphics. 

There is a lot of room between 
Number Nine and companies that 


make equipment for the television net¬ 
works, Symtec Inc. announced the 
PGS in system for the Apple II or IBM 
PC. Designed to produce graphics for 
low- to medium-budget video projects, 
this box is good for postproduction 
work. It can't compete with network 
broadcast graphics and isn't meant to. 
At $2000 (black and white) to $10,000 
(deluxe color), the PGS El is much 
more affordable than the equipment 
the networks use. 

Plasma screens are here and they 
look great if you want a big, bright, 
monochrome (one-color) display. Pho¬ 
tonics Technology showed its 42- by 
42-inch orange plasma display, which 
is only ^y^-inch thick. It's very easy to 
look at in any light; because it's 
transparent, you can put a drawing 
behind it for tracing. Although too ex¬ 
pensive for the average user, expect to 
find them commonly used for design 
conferences in five years. Considering 
that plasma units are very large 
(l-meter diagonal measure), they are 
the most rugged thing available. The 
army is using them for battlefield 
situation displays. 

IBM also believes in plasma displays. 


Big Blue exhibited a plasma display, in 
a terminal, that can show one to four 
separate tasks simultaneously. The 
unit IS a smaller version of the Photon¬ 
ics display. Only three things are 
wrong with it: it's $7000, uses 
EBCDIC, and has an Egyptian key¬ 
board. Well, hieroglyphic. The same 
people who brought you the most 
popular keyboard in America (the 
Selectric layout) now have one even 
more cr 3 q)tic than the PC's. There's a 
Uttle picture of an open lock on the 
Shift Lock key, and an arrow shaped 
like a reversed L on the Return key. 
Pardon my density, but I didn't figure 
out that the little open lock meant 
"shift lock." English is more readable 
than pictograms. Didn't pictograms go 
out with h]erogl 3 q)hks? 

Graphics Engines 
You thought the 8087 was expensive: 
most graphics involve crunching a 
whole lot of floating-point (i.e., real) 
numbers. Most computers aren't very 
good at this alone and need an add¬ 
on box or card to increase their speed, 
for instance, the chip that does this for 
the IBM PC (and other 8086/88 
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This Htle frame, from a sequence designed h/ Nippon Animatiorif illustrates the coloring and shading capabilities of the Antics package. 


machines) is the Intel Corp. 8087, cur¬ 
rently about $100. Be happy that it's 
cheap. Real number crunching begins 
at $50,000 for minis. Of course, 

those units are incredibly fast; they are 
required for the sheer numbers of 
calculations that graphics require. 

Cray Research was pushing the 
Cray-l and its bigger brothers as 
graphics engines. Cray was the only 
company that didn't bring its own 
machine; the Cray-1 is a little hard to 
carry around. K the Mercedes is the 
sign that you've made it in Hollywood, 
the Cray (starting at $5 million) is the 
sign that you want to compute some 
pretty impressive graphics. 

More proof that FORTRAN will 
never die: the Antics animation soft¬ 
ware package is written in it. This 
package has been developed by a 
group in England called Grove Park 


Studio Animations Ltd, Antics (not 
related to ANTIC, the graphics chip in 
Ataris) works with most hardware (so 
you can upgrade your black boxes) 
and allows a great variety of creature 
and object animation. The photos 
above and at left are examples of 
Antics graphics. We have seen only 
the beginning of the revolution; there 
are concepts and wrinkles not even 
thought of yet. And yet Grove Park 
must use a 25-year-oId language for 
portability. 

The Japanese embrace computer 
graphics with professional relish. They 
will be a force to reckon with. I expect 
them to use computer graphics to 
chum out more film animation. Cur¬ 
rently, just about all graphics equip¬ 
ment (except the TV tube) is Ameri¬ 
can-made, as is most innovation. But 
this is changing rapidly. The U,S, still 


has a lead but isn't accelerating fast 
enough to stay ahead, T think com¬ 
puter graphics will become a rage in 
Japan bke cartoon animation is now* 
One problem with covering these 
shows is that there's too much to see. 
By Thursday, the day the exhibits 
closed, everyone was exhausted. 
Videos that had made people applaud 
or laugh on Monday were greeted 
with silence on Thursday. Such shows 
cause information overload* Even if 
only half the exhibitors have some- 
tiring worth looking at, ID minutes per 
booth works out to about 14 hours of 
looking at equipment. Then there's the 
art show, the film and video show, 
technical lectures, parties, and classes. 
Five full days is barely enough time to 
spend at SIGGRAPH if you're trying 
to cover everything. 
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THE VOORY RAnOR. MICROCOMPUTER 
ARCHITECTURE WITH NO ENO IN SIGHT 


Real UNIX’ Power. Real-Time Speed. 

Victory Computer Systems announces 
the FACTOR—the first 16-bit multi-CPU 
computer that gives you pure UNIX pro¬ 
gramming power with real-time response. 
VWe did if with a system arcfiitecture that 
simultaneously implements an entire array 
ot 16-bit single board computers. Each 
SBC has its own MC68000’ CPU. 256 
kilobytes of dual-ported RAM. and 
VRTX'— a rugged, real-time software-on- 
silicon operating system that switches 


tasks in as little as 100 ftsec. So now you 
can txjn several UNIX programs at once. 
Or use your FACTOR to monitor auto¬ 
mated equipment while simultaneously 
processing words and data for up to 24 
fully supported users. 

The VMEbus. Faster by a factor of 10. 

The FACTOR'S CPUs communicate 
over the VMEbus—an advanced new 
backplane design with 6 card slots, 4 
bus arbitration levels and 32-bit address 
and data paths. At 20 megabytes per 


second, the non-multiplexed VMEbus is 
an order of magnitude fester than the bus 
implemented in today's most popular 
microcomputer systems. Even if you 
don’t run a factory, the FACTOR'S speed 
will mean faster throughput as your 
computing needs grow. And growth is 
what the Victory FACTOR is all about. 

Exponential GrowUi. FACTORED-ln. 

The FACTOR'S expansion-oriented 
architecture will take you far beyond 
today’s performance horizons. In pro- 


UNIX is a tratfemark of Bell LaboTatoriaS. VRTX is a tradamark Of Hunter & Ready Inc. Etheiriel is a tnacfemark of Xerox Corporation. MC6&0O0 is a trademark of Motorola 
Inc. UNIPLUS Is a tradamark of Unisoft, Inc. Zeo Is a trademark of Zliog, Inc. GP/M is a trademark of Digital Hesearch. Inc. 'The VMEbus is auppo-rted by Philips/SigneticS-, 
Moslek, Motorola and Thompson-CSF. 









































C-aP^.- 

_A ^ ..' i?—.,., 








'A 





’■liA - ■'■ '""■r—- 



7SS 


■-"'.vor- 

"-iv; , 


Icessor power. In multi-channel industrial 
I I/O flexibility. In on-board memory. In 
I built-in mass storage options. In the 
Inumber of fully supported users. And 
(there’s no end in sight. 

In designing a multi-user system with 
I real-time ^Deed, you’ve always had many 
(factors to consider. 

Now there’s just one. 

Wte’ve got more to tell you about the 
I Victory FACTOR. To get the whole story, 
give us a call today. 


System Hardware: 

□ Each single board computer with: 16-bit 
Mceaooo CPU, 256 Kb dual ported RAM, VRTX 
reaMime executive In PROM, 8 RS-232C serial 
ports, and a Centronics-compatible parallel port, 

□ New international standard 20 Mb/sec VMEbus,* 

□ Optional 1 Mb RAM expansion board. 

□ Mass storage: Hard disk, floppy disk, and removable 
cartridge hard disk built-fn. (29-104 Mb UF) 

□ Fully supports Motorola 2 MHz I/O bus and 
Industrial control interface cards. 

O Alphanumeric terminals In green, internationat 
amber, or color. 

D Graphics terminals in monochrome or color. 

□ Optional coprocessor board for concurrent executbn 
of CP/M' on tour 260’s, each with its own 64Kb RAM. 

Systefn Software: 

□ UNEX (UNIPLUS') operating system (includes *'C” 
language). 

□ VRTX real-time operating system standard h PROM. 

□ Availabte languages: SMC Basic: Fortran 77; Pascal 
(IEEE Standard); RMCOBOL ANSI 74 Standard 
(RyarvMcFarland). 

□ Ethernet' local area network interface 

□ 3700. and 3270 data communications protocols. 


Outside CA: 1-800-221-2419 
Inside CA: 408-295-4600 

Or TELEX 176-431 ANS; VICTORY SNJ 
OEM QUANTITY DISCOUNTS AVAILABLE 


THE ARCHITECTURE OF NTELIGENT COMPUTING. 



^Copyright 19&3 Victory Compute Sysiems. Inc. 


VICTOEY 

COMPUTER S«d5TEM5 INC. 

2055 GATEWAY PLACE SUITE 300 
SAN JOSE, CALIFORNIA 95110 
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Echonet 

Part 2: The Compiler 

How Echonet produces relocatable code 
from English-like programs 

by C- Bradford Barber 


Last month, I introduced Echonet with scenarios and 
a comparison to other programming systems. This 
month Ill show how Echonet works by examples and 
a glossary. The first example presents the Echonet con¬ 
cept and the second example describes, in detail, the 
Echonet compiler. 

In brief, programs in Echonet are entries and objects 
stored in an Echonet dictionary. Entries consist of an en¬ 
try name, an entry definition, and the relocatable machine 
code that causes a computer to perform the entry's task. 
Entries are defined by instructions that indicate other en¬ 
tries and objects. Objects contain data used by entries. 

Echonet describes programs in terms of their design. 
While prograrmners using other languages go through 
a cycle of establishing requirements and specifications, 
designing, encoding, testing, and maintenance, an 
Echonet user repeats a shorter cycle of idea, design, and 
test. The key is the Echonet dictionary, whose many en* 
tries offer a broad selection of preprogrammed functions. 
Each time a new program is designed, the Echonet dic¬ 
tionary is enhanced by that program for the next design 
cycle. 

Programming Languages 

Before studying Echonet, let's review how program¬ 
ming systems <;:urrently work. A programming system 
provides a programming language, an editor for writing 
programs, and an interpreter or compiler. Interpreters 
(e.g., most basics) execute a program one instruction 


Echonet is a tmdemark of Echo Systems Company. 


at a time, while compilers (e.g., FORTRAN) translate a 
program into machine instructions. 

A programming language—whether it is compiled or 
interpreted—provides a fixed set of statements, opera¬ 
tions, and data types. A language's reference manual 
describes: 

•statements that specify actions; for example, the BASIC 
statement PRINT X prints the value of X 
•operations that specify functions of one or more vari¬ 
ables; for example, X + Y computes the value of X plus Y 
•data types that describe variables; for example, an in¬ 
teger data type may be any whole nximber between 
-32768 and +32767 

When you write a program, you write a sequence of 
instructions, comments, and declarations. The follow¬ 
ing BASIC program prints 0, 1, 2, 3, 4, 5, etc., until you 
interrupt it: 

0010 REM PRINT NUMBERS 
0020 LET J = 0 
0030 PRINT J 
0040 LET J = J + 1 
0050 GO TO 30 

Line 10 is a comment. The instruction at line 20 sets a 
variable, J, to zero. The instruction at line 30 prints the 
value of J. The instruction at line 40 increments J by add¬ 
ing 1 to the old value. The instruction at line 50 repeats 
execution starting at line 30. 

This program is short. Unfortunately, useful programs 
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are much longer. Programs of 300 instructions, 3000 in¬ 
structions, and even 10,000 instructions are common. 

Invented Words^ Mysterious Instructions 

Programs are unusual documents. They're heavy 
reading in both senses of the word. They are hard to read 
because programs are not written in English, nor are 
they really written in a programming language. Let's look 
at the short BASIC program. Not counting line numbers 
and comments, it contains eight words and notations 
provided by BASIC: LET, =, PRINTX LEX =, GO, and 
TO. I invented the other seven words and numbers for 
the program: J, 0, J, J, J, 1, and 30. This is not unusual- 
in a typical program, almost half of the words are in¬ 
vented for that program or for a collection of related 
programs. 

Besides invented words, programs contain mysterious 
instructions that the reader must decode. For example, 
line 40 of the BASIC program means "increment J" yet 
says "LET J - J + 1." 

If a program were written once and then forgotten, an 
invented language wouldn't be a problem. Unfortunate¬ 
ly, most programs are modified many times during their 
useful lives. Once the program is finished, it is set aside. 
Soon it needs enhancement or correction. The program 
is modified, then set aside again until the next change. 
Each time, the program must be read. Each time, its 
mysteries must be decoded and understood, 

Echonet and Entries 

With Echonet, you write programs as understandable 
phrases. Let's look at an example entry used in solving 
the Hanoi Tower Puzzle. Figure 1 diagrams the puzzle. 
The aim is to move a stack of rings from one tower to 
another tower. You can move the topmost ring of a tower 
to any other tower, but you cannot place a larger ring 


(la) 



Figure 1: The Hanoi Tower Puzzle. Figure la shows the initial posi¬ 
tion, figure lb the first move. The object is to transfer all the disks 
to another tower without ever placing a larger disk on a smaller one. 


on top of a smaller ring. Listing 1 shows some of the 
entries used in solving the Hanoi Tower Puzzle. Each 
entry has an entry name shown in bold type and an en¬ 
try definition written underneath. (In the following 
discussion, I have italicized words that have special 
meaning; for a glossary of these terms, see page 394.) 

The first entiy in listing 1 moves the topmost ring of 
any tower in figure 1 to any other tower. It is one step 
in solving the Hanoi Tower Puzzle. It has an entnj mme 
(move TowerRing from HanoiToweiA to HanoiTowerB), 
an entry definition (the three lines following the entry 
name), and relocutabk code (Echonet stores relocatable 
code for executing the entry or compiling other entries). 

The first entry definition in listing 1 is a sequence of 
three instructions with one instruction per line. Each in¬ 
struction in the sequence starts at the same column. In 
this way, the visual appearance of an entry corresponds 
to its internal structure. 

Each instruction in an entry definition indicates another 
entry. The three instructions in the first entry definition 
of listing 1 indicate the other three entries in listing 1. 
In turn, every instruction in these three entries indicates 
other entries (not shown) in an Echonet dictionary. 

In an Echonet dictionary, every entry has a unique en¬ 
try name. This makes all names unambiguous; given an 
entry name, both you and the computer can locate the 
entry. 

Objects 

In Echonet, words that start with a capital letter in¬ 
dicate objects. Table 1 lists the objects used in listing 1. 
Every object has an object name for indicating the object, 
data for describing the object, and data types for indicating 
entries by instructions. Objects are used as arguments, 
parameters, and data types. 

Data typing in Echonet is a way of using objects to 

Listing 1: Four entries used in solving the Hanoi Tmver Puzzle. The 
name of each entry appears in boldface type, while its definition ap¬ 
pears below. 

move TbwerRing from HanoiToweiA to HanQiIowerB 

raise TowerRing above HanoiTovHreiA 

move TowerRing above HanoiTowerA to HanoiTowerB 

lower TowerRing onto HanoiTowerB 

raise TowerRing above HanoiTower 

for ScreenLine from TowerRing. .position to above. .HanoiTower 
erase TowerRing on HanoiTower at ScreenLine 
draw TowerRing on HanoiTower at next Higher. .ScreenLine 

move TowerRing above HanoObweiA to HanoflbwerB 

on line above. .HanoiToweiA, move TowerRing from 
_HanoiTowerA to HanoiTowerB 

lower TowerRing onto HanoiTower 

for ScreenLine from above. .HanoiTower to onTopOf. .HanoiTower 
erase TowerRing on HanoiTow'er at next Higher. .ScreenLine 
draw TowerRing on HanoiTower at ScreenLine 
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KEPT SECRET 
IS OUT... 

JUKI LETTER QUALITY, DAISY WHEEL PRINTERS ARE NOW AVAILABLE NATIONWIDE AT'■’699°° 



There’s no mystery about itl Juki’s Model 8100 bk directional, daisy wheel printers are full featured and priced right! 


Designed to perform word processing and graphic 
functions including bold face, subscript, superscript and 
shadow, the Model 6100 prints at 18 cps, has a propor¬ 
tional spacing control and utilizes 100 character drop-in 
daisy wheels. The Juki printer uses IBM Selectric Ribbons 
and is compatible to IBM. Apple, Osborne, Kaypro and 
most other personal computers. But that's no secret* 

UlUJKf 

AIVIERICA 


The news is that the Juki Model 6100 printers are now 
available through a reliable network of industry profes¬ 
sionals strategically located throughout the country to 
give you the prompt, dependable sales and technical 
service you need. And Juki distributors are backed by a 
company who has been specializing in electronics for 
over 25 years. 

So, contact the Juki distributor nearest you for the real 
undercover story on the best letter quality, daisy wheel 
printer around. 


CONTACT TOUR JUKI DI^THIHUTQR TOR THE DEALER LDCATIDN MO^T CONVENIENT FOR YOU 


mm DATA PRODUCTS 
7MA L SduEIi ARqh Way 
En^lewooU. CO SQ 1 T 2 
SD3/779 B8A4 
Serving: 

MT, WY.OOiUT.NM 


SUTLER ASSOCIATED. I NO 
B2A Wlnclie^lEr Slreel 
NewtQH. HA D?101 
SI 7 /S 84 -S 270 

Seiviitg: 

ME.NH,^,CT.RI,MA 


COMPUTER SERVICES 
INTER NATIDNAL CORP 
SQS Boulevsrij 

Nl 0T0S7 
2Q1/S6E aSSD 
Semnf!:METRO NT^ PA.NI 


SENTRY ASSOCIATES, INC 
7S&S Corrency DiivE 
Orlai^ao. FL 37B0U 
105/859-7450 
ServjngL 

TN.NC.SC.MS.LA.ALOA.H 


INFORMATION SYSTEMS. INC 
7420 E. OaAtftr SIteeI. Unll K 
ArlingLan Heigitls, IL SQDD5 
3127228-5480 
ServiBg 

WUL;HN,1AmNE,ND,KS.SO 


INTERNATIONAL BUSINESS 
SYSTEMS CENTER 
7U23 Li LI re Riiirer Turtip ilie 
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Object Name 

Data Type 

Description 

HanoiTower 

HanoiTower 

any tower in Figure 1 

HanoiTowerA 

HanoiTower 

any tower [n figure 1 

HanoiTowerB 

HanoiTower 

any tower In figure 1 

ScreenLine 

ScreenLine 

any line oi the screen 

TowerRing 

TowerRing 

any ring on a HanoiTower 

Table 1: The objects used in listing 1. 


match instructions with entry names. Every object has 
one or more data types, and every data type is an ob¬ 
ject* An instruction matches an entry name if (1) all name 
words and notafions in both instruction and entry name 
match exactly (2) arguments and parameters occur at the 
same locations in both instruction and entry name, and 
(3) a data type of each argument is the same as a data 
type of the corresponding parameter. For example, the 
instruction "'raise TowerRing above HanoiTowecA" in¬ 
dicates the entry raise TowerRing above HanoiTower, 
as does any instruction "raise XXXX above YYYY" where 
a data type of XXXX is TowerRing and a data type of 
YYYY is HanoiTower* 

Operations 

The third entry in listing 1 contains a * . (double dot), 

a__ _ (triple underscore), and a comma* The double 

dot makes the surrounding words ("above" and "Hanoi- 
TowerA") belong to an operation. The triple underscore 
makes the second line a continuation of the first line* 
The comma matches a comma in the indicated entry 
name* 

Operations in Echo net are like value-returning func¬ 
tion calls in a programming language. Just as with func¬ 
tion calls, the results of operations become arguments 
to instructions. When Echonet looks up an instruction 
in an Echonet dictionary, it first replaces operations with 
a temporary object that is the operation's result* 

In the third entry of listing 1, the operation "above* 
HanoiTowerA" is like a function call "getScreenLine- 
Above (HanoiTowerA)," It indicates the entry ScreenLine 
above, .HanoiTower, and it is replaced by a tem¬ 
porary object, TemporaryA, whose data type is made to 
be ScreenLine, After replacing the operation, the entry's 
instruction would read "on line TemporaryA, move 
TowerRing from HanoiToweEA to HanoiTowerB/' which 
indicates the entry on line ScreenLine, move TowerRing 
from HanoiTowerA to HanoiTowerB. 

Indented Programs 

The last feature of listing 1 is indentation that defines 
an indented program. For example, the entry raise Tower¬ 
Ring above HanoiTower indents two instructions below 
the first instruction. The first instruction is similar to a 
BASIC statement such as FOR I = 1 TO 4* It starts 
ScreenLine at "TowerRing, *position" and repeats the in¬ 
dented program until ScreenLine is "above. .Hanoi¬ 
Tower" Each repetition erases a TowerRing at its current 
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■ EMACS—Multi-window text editor 
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Dept* BtO 
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VMS is a trademark of Digital Equipment Cqrp. 
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Touch Tone 
Decoding Modem 

Convert Touch Tones to ASCII. 
The Touch Tone Decoder Modem 
offers a low cost solution to re¬ 
mote monitoring and data entry 
applications. It autoanswers and 
connects any host computer's 
asynchronous RS-232 port with 
the telephone system. Selea 3CX). 
600, or 1200 baud data rate or 
optional external audio input. 
S500 single quantity. Touch Tone 
send/1200 baud receive terminal 
available. 

the fnicroperipherAt corporation 

2565 152ncJ Avenue NE 
Redmond, WA 98052 

(206) 881-7544 
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position and redraws it one line higher. The first instruc¬ 
tion contains two operations that indicate entries 
ScreenLine : = TowerRing. .position and ScreenLine : ^ 
above. .HanoiTower. 

Because the first parameter of each entry is Screen- 
Line, and the data type of an indented program is In- 
dentedProgram, the first instruction indicates the entry 
for ScreenLine from ScreenLineA to ScreenLineB 
IndentedProgram. 


Entries in Echonet are like words in 
a dictionary. As with words, people 
will use them many times. 


As described below, an indented program is compiled 
into relocatable code for an entry. A similar construct, 
not used in this example, is an embedded clause. Its main 
purpose is to embed conditional expressions into 
relocatable code (e.g,, "while A “ B do , . " contains 
A ^ B as an embedded clause). 

A Review of Entries 

The entries in listing 1 illustrate several properties of 
Echonet: 

•Echonet divides programs into components called en¬ 
tries and objects. 

•Objects contain data. Object names start with a capital 
letter {e.g,, TowerRing), 

•Every entry has a multiword name that describes the 
entry (e.g., move TowerRing from HanoiTowerA to 
HanoiTower B), 

•Entries are defined by instructions that indicate entries 
and objects. Instructions may include operations or em¬ 
bedded clauses. 

Entries in Echonet are like words in a dictionary. En¬ 
tries are durable. As with words, people will use them 
many times. Instead of starting from scratch-^inventing 
variable names, procedure names, and program names— 
Echonet users build upon an Echonet dictionary of en¬ 
tries and objects written by many people. Instead of en¬ 
coding their programs in an invented language, Echonet 
users write their programs in a language made from 
entries. 

Relocatable Code 

Unlike words in a dictionary, Echonet entries contain 
relocatable code for execution by a computer. Echonet 
compiles relocatable code for an entry by (1) dividing the 
entry definition into instructions, (2) locating entries and 
objects indicated by the instructions, and (3) creating 
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Listing 2: Entries fur demonstrating the Echonet compiler. The in¬ 
structions in listing 2a clear and increment Count, while the instruc¬ 
tions in listing 2h repeat the code of listing 2a, 


(2a) 

nonsense instruction 

clear Count 
increment Count 


(2b) 

forever nonsense 

repeat 

nonsense instruction 


Listing 3 j Entries for demonstmting the Echonet compiler (listed 
alphabetically). The entries in listing are indicated by instructions 
in listing 2. The entries in listing 3b are indicated by instructions 
in listing 3a. Entries in listing 3c are indicated by code instructions 
in listings 3a, 3b, and 3c; entries not listed here are preceded by 
"appends 

(3a) 

clear Integer 
Integer <- 0 

increment Integer 
CodeLJncreinent_16Btts of Count 

repeat IndentedProgram 

label Loop 
do IndentedProgram 
go to Loop 

(3b) 

do IndentedProgram 
Code_do_program of IndentedProgram 

go to Label 

Code_go_to_Jabel of Label 

Integer < ^ Number 

Code_set_16Bits of Integer to Number 

label Ubel 

Code_define_Jabel of Label 

(3c) 

CodeValue instruction 

execute during compile: 
append CodeValue to New_relocatable_code 

CodeValue of Object 

execute during compiler ^ 

append CodeValue to New_relocatable_code 
append Object to New_relocatable_code 

CodeValue of ObjectA to ObjectB 

execute during compile: 
append CodeValue to New_re!ocatable„code 
append ObjectA to New_j:elocatable_code 
append ObjectB to New^elocatable_code 

execute during compile; IndentedProgram 

Code_compiler_executes instruction 
do IndentedProgram 
Code_Jinislu_executes instruction 


new relocatable code froin relocatable code stored with 
each indicated entry* 

When Echonet compiles relocatable code for the first 
entry in listing 1, it concatenates relocatable code from 
three entries (raise TowerRing above HanofTowei; move 
TowerRing above HanoiToweiA to HanoiTowerB, and 
lower TowerRing onto HanoiTower) and stores the new 
relocatable code into a fourth entry (move TowerRing 
from HanoiToweiA to HanoiTowerB)* The resulting 
relocatable code can execute directly It doesn't need an 
operating system or an interpreter* It is like a program 
stored on a disk, but with two advantages: it can execute 
anywhere in computer memory and other entries can 
use it for compiling new relocatable code. 

Compiling Relocatable Code 
from Relocatable Code 

The following will describe how Echonet compiles 
relocatable code* Listing 2 shows two entries: one called 
nonsense instruction, which clears and increments a 
count, the other called forever nonsense, which repeats 
"nonsense instruction" forever* Listings 3a, 3b, and 3c 


Relocatable code for an entry is a 
sequence of code Instructions. The 
sequence Is compiled by 
concatenating shorter sequences. 


show entries indicated by these instructions. Table 2 
describes all objects used in the demonstration. 

Relocatable code for an entry is a sequence of code in¬ 
structions. The sequence is compiled by concatenating 
shorter sequences together. These shorter sequences 
were compiled by concatenating still shorter sequences 
together. The shortest sequence is a single code instruc¬ 
tion. If you look at the definition of an entry, the defini¬ 
tions of each instruction, and the definitions of the in¬ 
structions of the definitions of each instruction, you will 
in due course find code instructions. If you look at the 
code for an entry, you will find relocatable code. 

Note that the entries in listing 3c reference each other. 
Echonet can have circular references because the mean¬ 
ing of an entry is different from its definition. The former 
is relocatable code while the latter is readable text. This 
difference distinguishes Echonet from programming lan¬ 
guages such as FORTH and Smalltalk and from macro- 
processors used with assembly languages. 

Compiling an Entry 

Echonet compiles an entry by concatenating relocat¬ 
able code indicated by instructions. Let's see how 
Echonet compUes nonsense instruction (from listing 2). 

Step 1: The compiler looks up the first instruction. 
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Object Name 

Data Type 

Description 

Cod e_com p i 1 er_exec utes 

CodeValue 

start compiler execution i 

Cod e_defi n e_l abe 1 

CodeValue 

define a label 

Cod e_do_prog ra m 

CodeA/alue 

compile a program 

Cod 8_f i n ish_ex8ciites 

CodeWalue 

finish compiler execution 

Cod 0 _go_to_l abel 

CodeValue 

branch to a label 

Code^ nc roni ent„ 16 B its 

God^lue 

increment a IC-bil value 

Cod0_S9L16Bits 

CodeWlalue 

set a 16’btt value 

CodeVaiue 

CodeValue 

a data type that represents a numeric value for select* 
ing a code instruction 

Count 

Integer 

an integer counter 

IndentedProgram 

IndentedProgram 

a data type that represents a sequence of indented 
instructions 

Integer 

Integer 

a data type that represents a 16-bit value 

label ^ 

Label 

a data type that represents a locationis label 

Loop 

Label 

a label fer looping 

Me w_re locatabi e_code 

RelocatableCode 

a buffer for building relocatable code 

Number 

Number 

any numeric literal 

Object 

Object 

a data type that represents any object in Echonet 

ObjectA 

Object 

an Object 

Objects 

Object 

an Object 

Table 2: The objects used in listings 2 and 3. 


"clear Count" This instruction indicates clear Integer 

The entry nonsense instruction is no different from other 

(listing 3a) because Integer is the data type of Count. 

entries; after an entry is compiled, it contains relocatable 

The compiler appends the relocatable code for clear In- 

code. This code can be executed or used for compiling 

teger to the new relocatable 

code. It replaces the 

an entry. You execute an entry by writing the entry's 

parameter Integer with the 

argument Count, The 

name and pressing the function key labeled Do. If you 

resulting code is: 


typed in the words "nonsense instruction" and pressed 
Do, Echonet would look up the entry named nonsense 

new relocatable code 


instruction, load the entr/s relocatable code, and execute 

relocatable code for "Integei 

• < - 0" 

the loaded code. 


which after parameter replacement produces the same 
code as; 

new relocatable code 

Code_set_16Bits of Count to 0 

Because Count is not a parameter of nonsense instruc¬ 
tion, the compiler allocates Count as the first temporary 
value in nonsense instruction. 

Step 2: The compiler looks up the entry for "'increment 
Count" and finds increment Integer (listing 3a), It ap¬ 
pends this entry's relocatable code to the new relocatable 
code and replaces the parameter Integer with the argu¬ 
ment Count; 

new relocatable code 

Code_set_16Bits of Count to 0 

Code increment 16Bits of Count 

Step 3; The compiler finishes the code and stores it 
with nonsense instruction. The result is: 

relocatable code for— nonsense instruction 

Code_set_16Bits of Count to 0 

Code increment 16Bits of Count 


Compiling an Entry with an Indented Program 

In listing 2b, I used "nonsense instruction" for defin¬ 
ing forever nonsense. After compiling nonsense instruc¬ 
tion Echonet has relocatable code for compiling forever 
nonsense. 

Step 1: The compiler looks up the instruction "repeat" 
followed by an indented program. Because the data type 
of an indented program is Indented Program, "repeat" 
indicates the entry repeat IndentedProgram (listing 3a), 
Echonet had compiled this entry from three instructions: 

relocatable code for—repeat IndentedProgram 
relocatable code for "label Loop" 
relocatable code for "do IndentedProgram" 
relocatable code for "go to Loop" 

which produced a sequence of code instructions: 

relocatable code for—repeat IndentedProgram 

Code_define_label of Loop 

Code._do._program of IndentedProgram 

Code__go_to_label of Loop 

Step 2: The compiler appends the first code instruc¬ 
tion of repeat IndentedProgram: 
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More productivity. More flexibility. 
More expandability. More speed And 
more support. 

It means total performonce for 
every Gifford customer 

Gifford systems can run both 
8 and 16-bit programs, giving you an 
incredible choice of over 5*000 
CP/M® or MP/M™ applications. And 
we developed this feature, so when 
we say it really works, it really does. 

In addition, our systems can run 
popular single user programs, while 
giving you multiuser benefits such as 
the ability to share resources like 
printers and hard disks, plus 
advanced security features to protect 
sensitive information. And you can 
run true multiuser programs with 
features like file lockout, record lock¬ 
out and shared data bases. 

All Gifford systems use Compu- 
Pro's proven S-100 based products, 
making it easy to accommodate any 


performance enhancements. 

For example* expansion's a snap 
...literally. Just snap in an expansion 
board* add a terminal, and you're 
ready to handle more. And since 
every system has twenty bus slots, 
there's plenty of power for everyone. 

Gifford keeps on giving. 

To make absolutely sure you get 
all the performance you hire* we 
support everything we sell. Should 
you ever need to call us, use our 
hotline to reach a knowledgeable 
representative. 

And, if the problem can’t be 
solved with words* it can be diag¬ 
nosed via modem, if the problem is 
hardware related* we'I! replace any 
defective CompuPro part within 24 
hours free for two full years. Support 
continues with our two, three and 
five day hands-on seminars. 

Meet our specs. 

Just look at what our popular 
$9990 three user system includes: 
320K static RAM memory, two 8" 
DS/DD floppies, the Gifford F5-2] 


Winchester 21Mb drive, a CompuPro 
enclosure with IEEE 696/S-lOO bus 
with 20 slots and nine I/O ports. 

Plus dBASEII™ SuperCalc-86™ 
and MP/M-86™ 

Other exclusive features include 
time accounting for users and 
projects, electronic mail, system 
scheduler, non-destructive memory 
test, MP/M II queue calls, and more. 
As well as expansion capabilities for 
up to six users. 

Make the cut. 

if you need our kind of perform¬ 
ance, cut the coupon or give us a 
call. We'll send you a free brochure 
detailing our exclusive high perform¬ 
ance features, our two year warranty, 
and the benefits of selecting an IEEE 
696/S-100 bus-based system. 

But if you don’t need to hire us, 
there’s only one possible reason. You 
already have. 


Gifford Computer Systems is a FuU 
Service CompuPro Systems Center. 


The powerful Gifibrd System 321 
shown with optional GCS-80 terminals. 




1922 Republic Avenue. San Leandro, CA 9A577 
[415} 895-0796 A division of G&G Engineering 
TD LIKE THE WHOLE STORY, 

Please send me your brochure. 

Name.___ , __T itle____ 
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Address_ 
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^Sl3te_ 


.:Zip_ 


D Please have a reprcs^ntaltvc call me. 
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GIFFORD COMPLTTER SYSTEMS □ San Leandro. CAC 415) 895-0798 □ San Francisco, CAC 415) 391-4570 □ Los Angeles, CAC213) 477-3921 
□ Miami, FL(305) 665-9212 □ Houston,TX (713) 877-1212 □ Amherst, W(716) 833-4758 □ Telex: 704521 □ 
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new relocatable code 
Code_define_label of Loop 

Step 3: The second code instruction of repeat Indent- 

edProgram is ''Code_do_program of Indented- 

Program" This is a special code instruction that tells the 
compiler to start appending relocatable code for the in¬ 
dented program. 

Step 4: The indented program of forever nonsense 
(listing 2) consists of a single instruction, "nonsense in¬ 
struction " The compiler locates the relocatable code for 
"nonsense Instruction" and appends it to the new re¬ 
locatable code: 

new relocatable code 

Code_define_label of Loop 

Code_set_16Bits of Count to 0 

Code_increment_16Bits of Count 

Step 5: The compiler has finished the indented pro¬ 
gram of forever nonsense, so it returns to the relocatable 
code for repeat Indented Program. 

Step 6: The compiler appends the third code instruct 
Hon of repeat IndentedProgram: 


new relocatable code 

Code_define_label of Loop 

Code_set_^16Bits of Count to 0 

Code_Jncrement_^16Bits of Count 

Code^go_to_label of Loop 

Step 7* The compiler is finished with the relocatable 
code for repeat IndentedProgram. It returns to the 
definition of forever nonsense (listing 2). It doesn't find 
any more instrucHons in forever nonsense, so it stores 
the new relocatable code. The result is: 

relocatable code for—forever nonsense 

Code_^define_label of Loop 

Code_set_16Bits of Count to 0 

Code_increment_16Bits of Count 

Code_^o_to_Jabel of Loop 

Now you can execute forever nonsense or use it in com¬ 
piling another entry. If you typed "forever nonsense" 
and pressed Do, Echonet would load the relocatable code 
stored with forever nonsense and start the computer ex¬ 
ecuting that code. On a Z80 microcomputer, Echonet 
would load: 


Glossary of Echonet Terms 

The following glossary defines the Echonet system by defining 
the important words used for describing Echonet. Because Echonet 
is a new way of looking at programs and programming, it uses 
many of these familiar words in neiv ways. All words defined by 
the glossary are italicized at some point in the main text. 


aigument: the part of an instruction or operation that indicates 
an object. An argument may be an object name, an operation, an 
indented program, an embedded clause, a string, or a number. For 
example, the operation "Count + 3" has two arguments: object 
name Count and number 3. 

code; data that defines a sequence of computer instructions. 
For example, code 60 in a Z80 microprocessor increments the 
accumulator. 

code instructiont the smallest unit of code that Echonet can 
execute or use in compiling an entry. A code instruction is iden¬ 
tified by a numeric mlue called a "code value" A code instruction 
contains data that describes its arguments. Relocatable code is a 
sequence of code instructions. 

compile: to generate relocatable code from an entry definition 
and an Echonet dictionary. Echonet compiles relocatable code from 
relocatable code stored with entries indicated by instructions and 
operations. 

data: a bit string stored in a computer or stored on computer- 
readable media. A bit string is a sequence of ones and zeros that 
encodes a sequence of numeric values. Everything in Echonet is 
ultimately represented as data stored in an Echonet dictionarif. 


data type: an object assigned to objects and operations that is 
used for indicating entries with instructions and operations. For 
example, the object TowerRing is a data type for the objects 
TowerRingA and TowerRing, 77*is allows the instruction "draw 
ToiverRingA" to indicate the entry draw TowerRing. Users 
assign data types to objects when they define an object. 

Echonet dictionary: a dictionary of entries and objects accessed 
by unique entry names and unique object names. An Echonet dic¬ 
tionary stores entries and objects for a user and for groups of users. 
An Echonet dictionary may contain hundreds of thousands of en¬ 
tries and objects. 

embedded clause: part of an instruction identified by an 
embedded-clause pattern. An embedded clause is an argument 
whose data type is the object Embedded Cl a use. On compila¬ 
tion, an embedded clause is passed as text to the indicated relocat¬ 
able code. 

embedded-clause pattern: a sequence of name words, nota^ 
Hons, and textual classes. For example, "while any-eJause do" is 
an embedded-clause pattern. 

enby: an entry name, an entry definition, and data. Many en¬ 
tries contain relocatable code for execution or for compiling other 
entries. An Echonet dictionary stores entries. 

entry definition; either text or a sequence of instrucHons. An 
entry definition describes an entry. The Echonet compiler turns 
an entry definition into relocatable code. 

entry name; a sequeftce of name words, notations, and object 
names. Instructions and opemfions indicate entries by entry names. 
Object names in an entry name indicate parameters. Each entry 
name is unique within an Echonet dictionary. 
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Loop: ;; repeat 

Id hi , 0 ;; nonsense instruction 

inc hi 

jp Loop ;hl = Count 

The values of Count would be 0, 1, 0, 1, 0, 1, 0, 1, etc. 

Discussion 

I named Echonet after the Echo 1 satellite, which, in 
1960, introduced me to information technology. At that 
time. Echo 1 reflected messages from earth. Now, 
Echonet reflects and captures ideas for computer 
programs. 

Research on Echonet started when I first saw assembly^ 
language listings produced by an optimizing ALGOL 
compiler. Such listings, especially those for nonarith¬ 
metic programs, were verbose and convoluted. By study¬ 
ing these listings, 1 learned that high-level programming 
languages did not accurately specify computer actions. 

Echonet resulted from my search for a programming 
system that could symbolically represent any sequence 
of computer actions. The first breakthrough was deciding 
to make entry names the grammar for instructions. The 
second breakthrough was separating entry definitions 
from relocatable code. This removed the need for built- 


in instructions. The third breakthrough was using en¬ 
tries as EchoneTs user interface. 

One of my guiding principles was to accept the fun¬ 
damental differences between people and computers. 
For example, computers can compute and store data far 
better than people can, while people recognize 
similarities and differences far better than computers 
can. The Echonet compiler connects the two by auto¬ 
matically translating from the personal world of sym“ 
bolic entries and objects into the computer world of data 
and executable code.® 


Bmd Barber Echo Sysfetns Company (FOB 5192, V\kstport, CT 06881), 
a om-person research firm. He recenily joined ITT Programming as part of 
a research group that works on coordination systems. 
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Chris LeTocq, and Gregg Williams greatly enhanced this article. My thanks 
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Echonet is a research project of Echo Systems Company, To receive the 
next Echonet Newsletter, please sent a stamped, self-addressed envelope 
to Newsletter, Echo Systems Company, FOB 5192, Westport, CT 06881. 


indented program: ayi indented sequence of mstructions below 
another instruction. An indented program is an argument of the 
preceding instruction. The object IndentedProgram is the data 
type of an indented program, 

indicate: to select an entry with an instruction or operation. 
Also, to select an object by matchmg ferf with an object name. 
An instruction or operation indicates an entry zvhen it matches 
an entry name. Before matchmg, Echonet replaces arguments and 
parameters with data types. If a match jails, Echoyiet trys other 
data types for the arguments. 

instruction: one line of text. An instruction can indicate an 
entrif. Many instructions indicate mtries that have relocatable code. 
Instructions often contam argiwrents. 

name word: a sequence of letters, digits, and imderscores that 
starts with a lowercase letter Name words occur in embedded- 
clause paftery^s, entry names, and operator patterns. 

notation; printable characters other than letters and digits, Rm 
example, and >" are notations. 

number: a sequence of digits. A nu?nber has the data type 
Number. For example, the instruction ''print 123" indicates the 
entry print Number. 

object: an object name, data types, and data. The same object 
can act as parameter, argument, or data type, depending on its 
use. An Echonet dictionary stores objects. 

object name: a sequence of tetters, digits, and imderscores that 
starts with a capital letter. An object name is unique within an 
Echonet dictionary. Instructions and entrxt mmes indicate objects 
by object names. 

operation: part of an instruction tlmt matches an operator paN 


tern. An operation is an argument to an instruction or operation. 
Operations indicate entries whose entry names start with a 
parameter foUmoed by := , The data types of an operation are the 
data types of the initial parameter. For example, the instruction 
"print Integer 3" contains the operation "Integer +3." This 
operation indicates the entry IntegerResult := Integer + 
Number which has an Integer data type. So, this instruction 
indicates the entry print Integer, 
operator pattern: a sequence of name words, iiofations, and 
textual classes. For example, "my-object-mme + any-object-name" 
is an operator pattern. Operator patterns shoiv the operations in 
an instruction. 

parameter: an object indicated by an object name in an entty 
natfie. For example, the entry print Integer has a parameter In¬ 
teger. In an entry definition, parameters become arguments to 
instructions and operations. 

relocatable code: a sequence of code instructions that Echonet 
can execute anyiohere in computer memory. Echonet uses 
relocatable code to compile new relocatable code. Relocatable code 
may contain sez^eral thousand code instructions. 

string: text enclosed by quotes. A string has the data type 
String. For example, the instructions print "this is a strirzg" in¬ 
dicates the entry print String. 

text: characters that can appear on a page ora screen. Text may 
be 212 characters wide. 

textual class: a pattern element that identifies an object name, 
a mtne word, a clause, end of line, or start of line; textual classes 
occur in operator patterns and embedded-clause patterns. 
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If you can beat these prices, 
you must have a brother-in-law 
in the business. 


ALPHA DISKS„$ 21.50 
DISKETTES 

SCOTCH 3M 

S.S.0.t)EN 40 TRK. 10. 16 SECTORS.S 23.50 
D.S D.DEN 40 TRK. 10, 16 SECTORS 36,50 
S'" DiSKS IN STOCK. .CAlL 

VERBATIM DATALIFE 

MO 525‘QI. 10. 16. $ 26.60 

MD 550-01. ID. IB... . .44.50 

MD 557-01. 10. 16. 45.60 

MO 577-01, 10. 16. . . .34. SO 

FD 34-4001. 4S,S0 

DISKETTE STORAGE 

5^/1 PLASTIC LIBRARY CASE.$ 2.50 

8' PLASTIC LIBRARY CASE..3.50 

PLASTIC STORAGE BIWDEB Inserls ..9.95 

PRCTECTOfl 5V«" (50 Olsk Capacityl. .21.95 

PROTECTOR 8" (50 Disk Capacity).24,95 

DISK BANK 5’/4"...5.95 

DISK BANK 6"_ 6-95 

ATARI 

See Apple ^ Atari SoBware. 

BANK STREET WRITER . $ 35.50 

CENTIPEDE. -32.00 

DEFENDER. 32.00 

DONKEY KONG. CALL 

EPSON CABLE TO 850 1NT 30 00 

GALAXtAN. . 32 DO 

HOME ACCOUNTANT.59.DO 

IN HOME KEYBOARD .67.00 

PACMAN .. .32 00 

OIK. 35.00 

SIGNALMAN MODEM .85.00 

STAB RAIDERS. . .32-00 

TAX ADVANTAGE. 36.97 

WICQ TRACKBALL.59.00 

SNTEC PERIPHERALS 
RAM MODULES 

4gK FOR ATARI 40D.$145-00 

32K FOR ATARI SOO....67,00 

MOSAIC 64K 4O0/S00.169.66 


PRINTERS 

STAR MICRONtCS GEMINI 10.$ CALL 

STAR MICRONICS GEMENI T5. CALL 

RIBBONS FOR MX-80. 6.95 

RIBBONS FOR MX-100.24,00 

C ITOH F-tO 40 CPS PARALLEL. 1250.00 

C-ITOH F-10 40 CPS SERIAL .1250,00 

CTTOH F'lO 55 CPS PARALLEL-.1639.00 

C-ITOH F-10 55 CPS SEPJAL .1639.00 

CHTOH PROWRITER PARALLEL.410.00 

C-ITOH PRO WRITER SERIAL..,....,550,00 

CHTOH PROWRITER l| PARALLEL. 699.00 

C-ITOH PROWRITER il SERIAL.767.OD 

NEWI EPSON FX-&0.CALL 

EPSON MX-100 W/GRAFTfiAX PLUS.CALL 

EPSON GRAFTRAX PLUS.60,00 

EPSON RX-aO. CALL 

BMC P01O1 PARLL tjr SER.73D.OQ 

COM REX CB-1 SERIAL . . 829.00 

COMREX TRACTOR FEED.109 00 

NEC 6023A.....425,00 


NEC SPINWRITER 3530 P. RO.. .1739.00 

OKIQATA MICROLINE S2A. 460,00 

OKI DATA MICRQLINE a3A. 7DO-0O 

OKJDATA MICROLINE 84. .,1170.00 

OKI DATA 92. CALL 

OKIDATA 93. . ... - . ..CALL 

OKiGRAPH 62. .... .49J5 

OKIGRAPH 83 . , . _...- ..49.95 

MICROBUFFER IN-LINE 32K.299.00 

MICBOBUFFER IN-LINE fi4K.349-00 


MOOBUFFER 64K EXPANSION MOD .179 00 


BOOKS 

BASIC BEHER & FASTER DEMO DESKS 18.00 

CUSTOM I/O MACHINE LANGUAGE . 24.95 

HOW TO 00 IT TRS 00 . .24 00 

MICROSOFT BASIC FASTER & BETTER ,24 95 
MICROSOFT BASIC & DECODED, .24 95 

THE CUSTOM APPLE . , . 24 95 

THE CUSTOM TRS 60 . 24 95 

TRS’ SO DISK S M YSTERJ ES. . , . . 16-95 

Tab Books in Slock Can For Tiiles, 


APPLE ll/lle HARDWARE 

ABT APPLE KEYPAD,.$119.00 

MICROSOFT Z-00 SOFTCARD.. . 249.00 

M & H SUPERTERM 10x24 VIDEO BO.315.00 

M a R COOLING FAN.44 95 

M a R UNIVERSAL MDD 54 95 

PROMETHEUS VERSAGABD 165.00 

QUENTIN APPLEMATE DRIVE 258 00 

SUPER CLOCK II. 139 00 

T/G JOVSTtCK.-. 44.95 

T/G PADDLE . 29.95 

T7G SELECT A PORT .54 95 

T/G TRACKBALL.. .47,50 

THE MILL-PASCAL SPEED UP.270 DO 

VERSA E-Z PORT. 21.95 

VERSA WRITER DIGITIZER..259.00 

VIDEX ULTRATERM. , .326.00 

VIDEX 80x24 VIDEO CARO.260.00 

VIDEX KEYBOARD ENHANCER 11. .129 00 

VIDEX FUNCTION STRIP..71,50 

KRAFT JOYSTICK.. . 48.00 

MICROBUFEER ll| 16K W/GRAPHICS.259.00 

MlCPOBUFFER lit 32K W/GRAPHiCS. . ,299.00 

SUPERFAN II. . 62 00 

SUPERFAN » W/ZENER.84 50 

RANA CONTROLLER.104 00 

GftAPREB+ .145.00 

77tQA ASYNCHRON. SER. INTBIFACE.. .135.00 

77t2A SYNCHRON, SER, INTERFACE , .159 00 

7742A CALENDAR CLOCK..99.00 

772aA CENTRONICS INTERFACE.105.00 

VISTA VISION 80 80 COL CARD 359 00 


MONITORS 

AMDEK COLOR I.S350.QQ 

AMDEK RGB COLOR II.480.0Q 

AMDEK RGB INTERFACE... .169.00 

AMDEK 310A IBM AMBER....179.00 

BMC GREEN MONITOfl... .92.00 

NEC 12” GREEN MONITOR. ..159.00 

TAXAN 12" AMSER. 145.00 

TAXAN RGB L.*... 359.00 

USI AMBER r .145.00 

USI AMBER 12”.160.00 


MOUNTAIN 

HARDWARE 

COPYROM S 49 00 

CPS MULTIFUNCTION BOARD. _145,00 

EXPANSION CHASSIS- 5S0 00 

KEYBOARD FILTER ROM .49.00 

MUSIC SYSTEM ... ■ .369.00 

RAMPLUS 33K 160 00 

RDMPLUS W/ KEYBOARD FILTER. 165.00 
ROM PLUS W/0 KEYBOARD FILTER .125 00 
ROMWRITEfl 149.00 

MODEMS 

New! Hayes IBM Internal 300/1200 baud 
Direct Conned Modem w/5o1t..S489.00 
KAYES MICROMODEM U 289 00 

MICRO MODEM W/TERMINAL PKG . , .309,00 

HAYES 100 MODEM (S-IOD).325 00 

HAYES CHRONOGRAPH ,199.00 

HAYES SMART MODEM (300 Baud), .227.00 
HAYES SMART MODEM (1200 Baud)...540.09 

IBM SIGNALMAN .229 00 

NOVATION J-CAT _ 125.00 

NOVATION SMARTCAT 212.499.00 

NOVATION SMARTCAT . ..209.00 

NOVATION AUTO-CAT (1200 Baud). .619.00 

NOVATION APPLE^CAT pOO Baud).310.00 

NOVATION APPLE-CAT (1200 Baud), , ,605.00 
SIGNALMAN MODEM W /RS-232C 85 00 

TRS-80 MOD 1 
HARDWARE 

LNW 5/e DOUBLER W/DOSPLUS 3 4 $181,00 
LNW EXPANSION INTERFACE 350 00 

LNW BO MOD II W/CP/M.CALL 

PERCOM DATA SEPARATOR. 27 00 

PERCOM DOUBLER II W ZOOS 3 4 159.00 

TANDON 40 TRK DISK DRIVE W/P S.-.101.00 
4 DRIVE CONTROLLER P/S - .259 00 

IBM HARDWARE 

APPARAT CDMBQ BOARD , ST54.00 

AST , . CALL 

HERCULES GRAPHICS CARD. 4Z9.0D 

KRAFT JOYSTICK. 48.00 

MICROSOFT 64K , 278 00 

PLAN IRON ICS tOLORPLUS GRAPHICS BOARD 
w/ OBARSMAN 475.00 

OUADBOARD 64K.338.00 

T/G JOYSTICK. 47,95 

T/G TRACKBALL 47 95 

64K MEMORY UPGRADE.80,00 

Davong Systems. Inc Call lor prices and stock 

ALPHA BYTE IBM MEMORY 
EXPANSION BOARDS 

256K W /R5-232C.349 00 

256K W /RS-232C & SUPEHCALC 2 , .507,00 

5t2K W/RS-232C. 579.00 

512K W /RS-232C & SUPERCALC 2.,..727.00 

IBM DISK DRIVES 

Alpha Byte s add-cn drive kits for the iSM PC — 
each kit Includes tnstallaiion instrudiofij. 
Tandon TM100-1 Single head 40 (fk,.$195.O0 
Tandon TM1D0 2 Double head 40 irk 262 50 
TEAC HALF HEIGHT O.S. Disk Drives...279,00 
BRACKETS ^ CABLE; tor half tiei^il dnve...25.95 
PANASONIC ’A-HEIGHT DISK DRIVES 249.00 


ISOLATORS 


ISO-2 6-SDCKET .549.95 

BARE DRIVES 

TANDON 5Y4 INCH 

lOO’l SINGLE HEAD 40 TRK, . . $195-00 

100*2 DUAL HEAD 40 TRK.. ..262.50 

100-3 SINGLE HEAD SO TRK . . 250.D0 
100-4 DUAL HEAD BO TRK. 369.00 

TANDON THSNUNE8 INCH 

048-1 SINGLE SIDE $379.00 

B48’2 DUAL SIDE 490 00 

MICRO PRO 

APPLE CP/M^ 

CALCSTARM ..,.$109.00 

OATASTAR'T 207 00 

MAlLMERCE'f 174 M 

SPELLSTAR*t 174 00 

SUPERSORT‘t. 179 00 

WORDSTAR'I .. 279.00 

MICROSOFT^ 

APPLE 

ALDStI. .95 00 

BASIC COMPILER* . 299 00 

COBOL* .525 00 

FDRIRAN* ...tSO.OO 

OLVMHC DECATHLON .24 95 

TASC APPLESOFT COMPtLER T25-00 

TYPING TUTOR \\. 16 50 

Z-BO SDFTCARO.249 00 

IBM SOFTWARE 

GEKCHMARK.$388 7D 

CONCURRENT CP/M" 86.315.00 

CP/M 86 DIGITAL RESEARCH . 60.00 

d BASE 11..,. ..429.00 

EASYWHITER II - 247,00 

EASY SPELLER,- _ _ 149.00 

EASY FILE. 285 00 

FIRST CLASS MAIL. .85.00 

GRAPHICS HARD COPY SYSTEM. 19.50 

HOME ACCOUNTANT-H. 105 00 

INFOSTAB.. . . .279.00 

JFORMAT ..39.00 

LOTUS 1.2,3, 380,00 

MAILMERGE . 174 00 

MOVE IT. 109.00 

PFS: FILE. 97 50 

PFS: GRAPH . 97.50 

PFS, REPORT. -. 97 50 

SPELLSTAR - 174.00 

SUPERCALC 2. .168.00 

THE WORD PLUS.117.00 

T.1,M. m.379.00 

VERSA WRITER GRAPHICS TABLETS -,270,00 

VTSICALC / 256K .189.00 

VISITHEND / VIS1PL0T .-.,235.00 

VlStDEX. 192.00 

VISIFILE... 249.00 

VISISCHEOULE. 229.00 

VOLKSWRITER V 1,2. 145.00 

WORDSTAR. 279.00 

WRITE CN.. 90,00 


Call for adddional IBM soltware prices. 


CP/M IS a reg, irademark of Digital Research. 'Etegurres 2-80 Sottcard tReg. traderark ef Micro Pre intefnaEionai Cdrp, LTraaemdc ot Prackcai PBnpherals, Inc "TTademark of Sottware Drirensiona. Inc. 
MICROSOFT Is reg. trademark. ItTfademark of Microsoft Corp 












































































S-100 HARDWARE 

CALIFORNIA 
COMPUTER SYSTEMS 


&4K DYNAMEC ram S Olj 

2422 DESK CONT a CP/M' 159,0D 

?7T0 4 SERIAL I/O tn DO 

?7t9 ? SERIAL ( 2 PARALLEL l/Q ?S9 00 
27?{; - PAHLLEL l/Q OC 

281G /-ao CPU QC 


IBM GAME SOFTWARE 

APPLE PAMIC. S ?3 

COf*OUEST 23 

crossfire 24 95 

DEADLINE 3S 00 

GALAKV rR 50 

OS! COLOnv 24 36 

MIDWAY CAMPAIGN 1 ? 00 

MILLtDNAIRE 50 

starcross 2a oo 

THE WARP FACTOR 3T Ifa 

WITNESS 3b OO 

/QRH ! II II 28 OQ 


If uan : see \nt sntf-jVfl^e- /o^i Wi Oui^ 

SaRwjli'fc aiCi'!.*' 1^ COnsJiHAliV tiAaenDlfl^ 


APPLE SOFTWARE 


APPLE VECHAN-C i . , .■■. 

ASCII EXPRESS PRO .Jti u'. 

RANK STREET WRITER j'l 'h' 

beagle BAG ,S0r. 

BEAOte brothers utility C«TY 73 DO 

DATA CAPTURE D^'aO COLUMN -iM ' • 

DB master VERS ^ u 

■ih VASTER u\u Ty PAl. UR &- ■ 

fiM.TiOlVAPf /'I I?' 

DOSS BOSS I a 7/ 

TKJJBlE take 27 68 

EASY WAILER'PRO UT DD 

EASY WRJTEft PRO 135 00 

LISA2S b9 9b 

MAGjC MAHER 59 00 

MAGIC WINDOW 11 TT7 00 

VAGiC WINDOW 79 DO 

MAGIC WORDS b9-0D 

multiplan 199.00 

M on I tool budget th so 

MULTITOOL FINANCE 74 25 

PFS GRAPH ,.89 95 

PFS I NEWS personal EllINO SYSTEM 86 OO 
PFS REPORT 79 00 

SCREENWRITER II 09.00 

SUPER TEXT PRO 97.30 

TIP DESK 41 1b.9S 

TRANSCEND II .. 115,00 

^■TERM^ S995 

■ TERM PRO- 129 95 

CONTINENTAL SOFTWARE 

F G M W/FORM LITTER S 7S DO 

G/L.A/R.A/P.PAYROLL Each tS6.DQ 

PROPERTY WGMT 32S.DQ 

THE HOME ACCOLlNTANr 59 96 

VIS1CORP 

DESKTOP PLAN U S189.00 

VISICALC . 189.09 

YISIDEX 189.00 

VISIFILES 189,00 

VISIPLOT 158 00 

VISISCNEDULE ... -229.00 

VISITERM 79.00 

VJSITRENO/VISlPLDT 229.00 


CP/M® SOFTWARE 

We carr/ CP/M' saflware in all popular disK 
tormais — Northstaf Teievideo. ane Heatn/2enilh 
fof mait&d pfograms m sttKX'' Call lor a(^ailabilil¥ 
and price. Most settware also available on IBM 

d BASE II.S429.00 

DUTIL. . 9T.Q0 

PASCAL/M Z-SO DR 8080. 295.00 

FASGAL 2 .349.00 

P& TCP/M' MOD 2 & IB TRS^aO ,193 50 

OICKCODE .- .230 QO 

SPELLCUARD. 230.00 

StJPERGALC 2 .217,00 

THE WORD PLUS .. 117 00 


DIGITAL RESEARCH 

C BASIC. .£109.00 

MAC 82 00 

PASCAL MT+ W/ SSP 429 00 

PL/ 1-80 ^39.00 

ZStO 92.00 


NEWDOS/80 2,0 MOD l.m .. 122 50 

QMNITERM SMART TERM MOD l.lli 89 95 
PROSQFT NEWSCRIPT MOO IJII w/SaPC!Sl09 00 
SPECIAL DELIVERY MOO MIT 119.00 

TRACKCESS MOD I . . -24 95 

X-TRA SPECIAL DELIVERY MOD 1,111 179,00 


This Month’s Specials 

Wm 

CP/IW FRONT END SPECIAL 

POWER! GIVES 55 COMMANDS. R£G.$tG9.00.. .5125.50 

Utiidjes ft tngiisri Programming Commands Available for Appt. 8 iBM PC. Dec. etc 

1 SSS MILLIONAIRE STOCK MARKET StMULATtON S5S 

AVAILABLE FDfl IBM APPLE ATARt 

. . £48.50 

GET READY FOR CHRISTMAS!!! 

EDUCATIONAL SOFTWARE FOR THE KIDS: 
spinnaker SnooDertroofls 1 or 11... 

. . . £34 95 

in Search 01 The Most Amajing ITiirrfl , 31 16 

Story Machine .27.26 

KinderComp .23.36 

Facemaker . .27,26 

Delta Drawing 38.96 

ALL SPINNAKER PRODUCTS ARE AVAilABLE FOR YOUR IBM PC & PC XT. Also Apple ft Alajr 

PROTECT YOUR iNVESTMENTI 

SWITCHED SIX SOCKET VOLTAGE SPIKE PROTECTION, SGL-Ilbs ONLY 

S32 50 

NEW!!! STELLAR 7 

30 GAME FOR YOUR APPLE II AND APPLE lie, 

$26.93 

ATTENTION (BM USERS! Would You Llke„. 

AN ELECTRONIC SPREADSHEET. A SPELLING PflQOFREADER WITH 

A mailing list manager ft A POWERFUL WORD PROCESSOR WITH 

A random house ELECT THESAURUS^’? 

PEACHTEXT 5000 S258,5D 

call now and receive a free box of 10 DISKETTES WiTh YOUR PEACHTEXT bODO 

APPLE He 

MIGROSOET CP/M. 88 COLUMN, 64K RAM. 

PFS: FILE. REPORT GRAPH each . 

S362.50 

97.50 

APPLE 11 + 

MiCftDSOn PREMIUM PAK CP/M 16K RAM 

VIOEX 80 CLM WITH SOFTSWITCH 

£489.00 

APPLE IJ+ AND He COMPATIBLE 

MUL.TIPLAN 46 ft 00 COLUMN OR CP/M. 

MICROSOFT MLJLTITODLS FOR MULTIPlAN 

RANA aHE 1 PLUS DISK DRIVE W/CONTROLLER ft SOFTWARE 

£199.06 

CALl 

399.06 

IBM 

CP/M 86 DIGITAL research. 

JOYSTICK ADAPTOR. 

.DTUS 1.2.3 DATABASE W/GRAPHICS ft SPifitADSHEET Dos 1 1 ar 2 0 
MCROSDFT FlIG-iT S.MjLATQfi. 

MONTE CARtD MULTsFyNCTlDN CARD 64K 

Multiplan MS DOS. . 

plantrqnics color Plus w/oraftsman 

QUADRAM QUA dunk . 

SUPERCALC 2 NEW SPREADSHEET FROM SORCiM 

WIZARDRY. . 

. . £ 54.DO 
. 10.95 

380 CD 
. 38 95 
345.DC 
.. .19900 
.475.00 
..CAl. 

168 00 

47 76 

*EACH MONTH WE WILL OFFER SPECIALS 

PLEASE WATCH THIS BOX FOR NEW ft OCCITING PRODUCTS 



SUPERSOFT 

C'COMPILER. £187 50 

DIAGNOSTIC n 92 OO 

DISK DOCTOR . . - .78.00 

fortran 355.00 

RATFDR B9.0Q 

TINY PASCAL 80 DO 

MICROPRO 

DATASTAR . . .207.00 

INFOSTAft . .273.00 

MAILMERGE .. 174.00 

SPELL STAB 174,00 

SDPERSQFT 179.00 

WORDSTAR 3.3 , ...279.00 

MICROSOFT' 

BASIC COMPILER . ..S299.0D 

BASIC 80...249,00 

COBOL 80. 550.00 

FORTRAN 80 -359.00 

MACRO 80 156.00 

mu PMTH/me SIMP 200.00 

mu LISP/mu STAR. . 165,00 

MULTIPLAN It .. 199.00 

TRS -80 GAMES 

Spebily MOD I er III 

DEADLINE .. .S 38.00 

FROGGER. 16.45 

STARCROS5-. .31 16 

Call tor mq'e TRS-BO games 

TRS-80 SOFTWARE 

LAZY WRITER MOD LIT.£135.00 


APPLE & ATARI GAIVIES 


A £. , S 23 72 

ARCADE machine. .44.38 

CASTLE WOLFENSTEIN . .23,50 

SEA FOX. , .24 00 

ZAXXON, 31 16 

8R0DERBUND 

APPLE PANIC $ 23.61 

CHOPLIFTER, 27 28 

MIDNIGHT MAGIC. .27 26 

AUTOMATED SIMULATIONS 

CRUSH. CRUMBLE AND CHDMP S 24.95 

HELLFIRE WARRIOR.31 35 

INVASION ORION 20.95 

RESCUE AT RIGEL .23.36 

STAR WARRIOR 31.35 

TEMPLE OF APSHAI 31,35 

ON-LINE SYSTEMS 

FRDGGEH .S 24.50 

JAW BREAKER .23 36 

UlYSSFS ft GOLDEN FLEECE ..25.95 

ULTIMA II. - .- .42.00 

WIZARD AND PRINCESS 27 26 

INFOCOM 

DEADLINE,, . S 35-00 

SIARCROSS.. 28 OD 

SUSPENDED.35 00 

WITNESS.35.00 

ZORK I.H.IIt . 28 00 

EDU-WARE 

CQMPU-MATH DECIMALS.S 34 95 

COMPU^MATH FRACTIONS. 34 95 

COMPU'READ 24 35 


MORE GREAT APPLE 
GAMES 

BUOGECO PINBALL CONST SET 
COMPUTER QUARTERBACK . , 

CRISIS MOUNTAIN. 

S 31,6t 

. 3116 

.26.32 

DARK CRYSTAL. 

,31 Bt 

£ VOLUTION..- 

. . ..33 80 

FLIGHT SIMULATOR,. 

, ,26.61 

INTERNATIONAI GRAND PRiX. 

.25.95 

MASK OF THE SUN, 

. .31 16 

NIGHT OF DIAMONDS 

.27.26 

PINBALL SUBLOGIC 

.24 50 

POOL 1.5. 

,27 26 

RASTER BLASTER, , 

.23.36 

SNACK ATTACK. 

.23.36 

THE shattered alliance 

.49.95 

THE SPACE VIKINGS 

38 50 

THE WARP FACTOR 

.31 16 

THIEF . 

24 95 

TUBEWAY 

27 26 

TUES MORNING QUARTERBACK 

,25 95 

ultima . 

. .31 16 

WIZARORY 

37 95 

SIRIUS SOFTWARE 

GORGON 

£ 31 16 

phantoms FIVE . 

. . .22 DO 

SNEAKERS . 

.33 36 

SPACE EGGS. 

. , .:23.36 

EDU-WARE 

COMPU’MATH ARITHMETIC. 

. S 39 95 

COMPU-SPELL (RED. DATA DISK) 

.. .24 95 

COMPU-SPELL DATA DISKS 4-S. ea 

. 1795 

PERCEPTION PKG. 

, 19.95 

RENDEZVOUS . 

20 50 

ON-LiNE SYSTEMS 

CANNON BALL BLITZ 

S 25 95 

CRANSTON MANOR 

, 25 95 

TIME ZONE 

77 96 

MUSE SOFTWARE 

AB.M 

£ 19.46 

ROBOT WARS 

. .33 95 

THREE MILE ISLAND. 

.3t 61 


To order or for 


In Los Angeles: ^ 

( 213 ) 706-0333 
By Modem: 
( 2 I 3 )J^-J^ 

l~(^ 1 OUR MODEM LINE ^ 
I ^WEEKLY SPECW^j 



_ . IPUTER 

PRODUCTS 


31304 VIA COLINAS 
WESTLAKE VILLAGE, CA 91362 


*For al\ your computer pro¬ 
duct needs, come visit us at 
our new CaUfornia store. 


Circle 28 on inquiry card. 

Saiisfaclton Assurance ^ Your satistaction le a^^ured &y our 30 oay mcMieyback gtiarantee all harcware produds we sell No relunds alter 30 days AH fnanufaclurers warranises <ee honoitd ey marmtacturers Defective 
software will be replaced free during Ihe first 30 days, bewever. no refunds or exchanges on Sbflwaire Proof dl pmcbase required, All reEurns must be authorizefl m advance How To Order “ All urriers must be paid prior 
10 sfifpment Order by pbone or by mal, use Visa. M/C. ctieck or COD. COD limit S300. snipping ch-arge^. Vtsa. M/C orders = acluat shipping cosis. Prepaid orders add S3 (under 25tbs) or S6 (over 25lbs.) CDD s usa 
prepaid rates and add 54 suncharge. Foreign. FRO and APD orders ado 1:57u of order total. Calif orders add 6% sales tax. L A. County add 6V?% sates tax Prices quoiea are sutiject lo produa aveilatKiity and may change withouf nbiice 










Computer Crime: A Growing 

Threat 

The proliferation of home computers has eased illegal access to 
small-business computers and corporate mainframes 

by Collen Gillard and Jim Smith 

In this article, Collen Gillard and Jim Smith describe two facets of the computer crime problem. Gillard begins by introducing 
background information based on documented cases of computer crime. The names of individuals and companies have been changed 
to protect their privacy. Starting on page 412, Smith discusses the technical requirements of a security system designed to deter 
the computer criminal. 


Few businesses can operate today 
without the help of a computer. 
Computer-stored data, once the prov¬ 
ince of wealthy corporations, is now 
available to small-business owners as 
well, thanks to the falling costs of 
microcomputers and the develop¬ 
ment of easy-to-use applications soft¬ 
ware. Unfortunately, however, this 
same machine that provides busi¬ 
nesses with a competitive edge also 
places them at the mercy of a new 
type of lawbreaker—the computer 
criminaL 

Consider this case from the files of 
the International Association of Com¬ 
puter Crime Investigators (lACCT), 
headquartered in Burlingame, 
California: 

In San Jose, California, in 1982, a 
successful software company lost a 
key employee in a dispute over a pay 
raise. The disgruntled ex-employee 
soon began to market a similar soft¬ 
ware line. To develop a customer 
base, he merely turned to his home 
computer, equipped with a modem, 
for easy access to his former 
employer's confidential files. 

From the privacy of his home, he 
dialed the former employer's com¬ 
puter and, discovering that his file 
had been deactivated, tried those of 
company employees, guessing at 
their passwords. After a few at¬ 
tempts, he penetrated the system and 
located proprietary product-develop¬ 
ment information as well as customer 


lists. In minutes, his chief com¬ 
petitor's business secrets were flow¬ 
ing from the printer in his study 

The former employer's customers 
soon revealed that he was approach¬ 
ing them with products similar to 
those of his former employer, but at 
attractive discounts. 

Knowing that their product data 
and customer records were confiden¬ 
tial, the company's executives could 
draw only one conclusion—their 
computer system had been tapped. 
Fortunately, though, because a secret 
monitoring device was in place, the 
intrusion was identified and, after a 
detailed investigation, the ex¬ 
employee was apprehended and 
prosecuted. However, during the in¬ 
vestigation, service for more than 50 
key customers was interrupted. This 
case is unusual because it was 
detected and prosecuted. The vast 
majority of intrusions go undetected, 
and an untold number of crimes are 
therefore not prosecuted. 

The Potential for Damage 

Trade secrets and marketing data 
are not the only types of material 
threatened by the access home com¬ 
puters and remote terminals provide. 
The government stores sensitive in¬ 
formation on its military installations, 
manpower, and defense plans in 
computer systems. Are these top- 
secret files safe from unauthorized 
access? 


In the recent film, WarGames, a 
teenage computer whiz nearly 
launches World War HI while playing 
what he believes to be a simulated 
war game with a remote computer. 

Although parts of the plot may be 
farfetched, the film highlights some 
current realities: namely, the ease 
with which dial-up access is gained 
to an airline reservations system and 
a bank. Moreover, months before the 
film was released, a group of 12 
teenagers from Milwaukee managed 
to gain access to computers in the 
nuclear-weapons laboratory at Los 
Alamos, New Mexico. The 
Milwaukee teenagers used pro¬ 
cedures for dial-up entry and 
password search not unlike those 
used by the high-school student in 
the movie. In wry homage to the 
movie after its release, one of the 
Milwaukee students began to sign in¬ 
to the Los Alamos computer as 
''Joshua/' the password that enabled 
the computer whiz in the film to log 
onto the game-playing computer, 

A disturbing aspect of the Los 
Alamos raid is a statement from one 
of the youths whose knowledge of 
the machines consisted of a six-week 
computer course. He described the 
break-in as "really easy to do. All you 
have to find is someone with a com¬ 
puter and modem. And we all have 
computers and modems." 

The youths, aged 15 to 21, had 
logged onto the Los Alamos system 
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through dialing into the Telenet net¬ 
work, Such a national network re¬ 
quires only a local telephone number 
to get into the service and an account 
number to use it. 

As one youth summed up the 
situation, the problem occurred 
because of the vulnerability of the 
computers. He admitted that "'it got 
out of hand/' but added that, "it's not 
our fault, either. There's no security 
in it ... It didn't take too much in¬ 
telligence to get into the things." 

In this case, the violated systems 
contained no classified material. But 
what if the perpetrators had been 
more threatening and the computer 
files more sensitive? 

The case of the Milwaukee youths. 


who also admitted breaking into 
business and corporate computers, 
proves that illegal forays into com¬ 
puter systems can be as simple as the 
acquisition of a telephone number 
and a password code. Dial-up pene¬ 
tration of computer systems today is 
a serious threat to businesses large 
and small. Bor large corporations and 
institutions like the U,S, government, 
such threats can have far-reaching 
consequences. 

In a similar case from a year ago, 
a student who was enrolled at 
Carnegie-Mellon University in Pitts¬ 
burgh demonstrated the vulnerabili¬ 
ty of the military's computer systems 
from his dormitory room when he 
broke into the US. Department of 


Defense computer network. From 
there, he moved onto an Air Force 
computer system. When discovered 
and questioned as to his intentions, 
he said he was gathering "missile 
plans" to publish in an underground 
newsletter called TAP. 

Geoffrey Goodfellow, a systems 
analyst with Stanford Research In¬ 
stitute (SRI) International in Menlo 
Park, California, explains: "Once 
someone accesses a national network 
like the one used by the Department 
of Defense, that person has unlimited 
access to any of the computer sys¬ 
tems belonging to the universities or 
corporations hooked to the network. 
In this case, the student from 
Carnegie-Mellon wandered in and 



Photo 1: The Secure Access Unit works with a telephone and modem that provide direct-dial access to a computer It calls hack a remote 
terminal to verify that the user is requesting access at an authQri 2 £d location. 
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out of systems all over the country, 
accessing directories, reading files- 
just, as the student put it, iDrov/sing 
around for something interesting/ " 

The point? Casual intruders can 
have two effects; while browsing, 
they can innocently destroy records 
and alter operating systems; and, 
when they do find interesting infor¬ 
mation, the temptation to steal it is 
strong. 

Fear of Publicity 
Cripples Awareness 

Although most authorities on com¬ 
puter security won't speculate on 
how much computer criminals steal 
aimually, all agree that the dollar 
figure is far into the millions. Charles 
Wood of SRI points out, "We will 
never know how many crimes go im- 
detected and how many unreported. 
Many firms don't want the publicity, 
nor do they want to encourage other 
thieves. Banks, in particular, shun 
publicity. There is nothing like this 
kind of publicity to foster loss of con¬ 
fidence in your firm's ability to han¬ 
dle security/' 


Although solid data on losses re¬ 
sulting from computer crimes is not 
available, statistics from the EB.L are 
still iUuminating. They reveal that the 
average amount stolen in an armed 
robbery is $3000; by embezzlers, 
$19,000; and by computer thieves, an 
astounding $100,000. 

Doug DeVries, DP security mana¬ 
ger at Hewlett-Packard Co,, warns 
that unless businesses act on the 
problem, losses from computer crime 
could increase in the future. Experts 
recommend computer security sys¬ 
tems to protect highly vulnerable 
systems and curb computer crime. 

The fashmoving field of computer 
technology has surpassed computer 
law and its associated areas, par¬ 
ticularly criminal investigation. Ac¬ 
cording to Bruce Goldstein, com¬ 
puter criminologist and founder of 
the lACCI, "In aU the world, approx¬ 
imately 200 police investigators have 
completed technical training in this 
special type of criminality. Present 
databases indicate a far-reaching 
problem beyond the scope of this 
limited number of individuals/' In¬ 


deed, as many computer security an¬ 
alysts admit, part of the problem lies 
just in anticipating the locations of a 
system's vulnerability. 

At one time, corporate officials 
thought that the highly technical 
nature of computers ensured their se¬ 
curity. After observing how vulner¬ 
able those systems actually are, firms 
are now forming "tiger teams" to find 
holes in their computer security sys¬ 
tems. 

These teams are composed of com¬ 
puter experts in systems analysis, 
operating systems, applications pro¬ 
gramming, and physical security. 
They take a "no holds barred" ap¬ 
proach and attack the integrity and 
security of an entire computer system 
in order to find exposures and vul¬ 
nerabilities. Such teams are discover¬ 
ing that a multiplicity of solutions is 
necessary to plug security holes. 
Technical products include encryp¬ 
tion devices, password and software 
systems, and a call-back device such 
as the Secure Access Unit (SAU) and 
its multiport cousin, the Secure Ac¬ 
cess Multiport (SAM) from a San 


APPLE lie 



IBM P/C-XT NEW PORTABLE 

_lBfr 


& 



ON SALE 
$639.00 


CALL NOW 
FOR SALE PRICE 


COLUMBIA VP 
$2359.00 


COMPUTERS 

Apple compatibles_450 & up 

CoJumbla 1600-1. 2259 

Columbia 1600-4...3494 

Kavpfo Hor4 . ., .. SALE 

Pled Piper... 9B9 

SKSNana&Pico.....CALL 

Corona Desktop or Port__ , 1&&9 

TalavIdaoTeletote ..1229 

Compaq.CALL 

Eagle 1620. 3395 

DEC Rainbow 100. 2789 

ISM. Apple ere registered trade marks. 


PRINTERS 


Gemini lOx . 

. 259 

NEC 3550. 

... . .1695 

JUKI 6100. 

.. 490 

Tran star 130 . -. 

. 679 

Epaon — -- 

.CALL 


MONITORS 

Prlttc«ton graphics HX-12 .... 479 

HLRESAmbOf. 129 

OrderColorl. 274 

RGB...BEST BUY 

! NEC Amber 1205m. 154 


APPLE/FRANKLIN 

ACCESS. & SOFTWARE 

M.S. Prem, Sohcard.. .. 349 

Ultraterm by VIdex.299 

sy*' Compatible Odve.... 199 

GHAPPLER {BufferadJ f .. . CALL 

Z-SO card...._ 99 

Graphic Printer card. 99 

Wordstar w/appli card.299 

30 TO 00% OFF SOFTWARE! 

Ibm'ac^e's”" 

AND SOFTWARE 

U5I moltl-display card. 339 

Monts Carlo QuBtro 256K .... 399 

Monte Carlo GT 256K. 439 

Quad link by Quad ram ..._ 469 

□avOngS meg.1475 

Mice? ..CALLUS! 

TandmiTM 100-2 . 229 

Wordstar. 239 


SPECIAL 

BylaBal.FREE 

with any computer purchase I 
5 Vi " Seminal DS/DD(box 10)25. ea. 


BUY DIRECT AND SAVE 


f or Comptete SeiBGtion and 
Lowest Prices — CaN 


-S. 

r20oo letters per hour | 
yio your personal computer 



delivered in 46 hours or sooner 
Qt 264 Q piece. 

Whether it's credit and cotlectfon applications, announcements to 
your customers, or sales promotions for new services, our MAIL- 
COM software turns your personal computer into a one button malf 
ing house of enormous power. All you need is a modem, a personaJ 
computer, and our MAIL COM software 

Our software allows you to link up with the U S Postal Service's new 
ECOM System. After receiving you r letters via modem, the Postal Ser¬ 
vice will then print, stuff, seal and deliver the letters usually by the next 
day and guaranteed within 48 hours 

MAIL-COM is a complete, interactive package supporting all 
ECOM formats. Available now for the IBM PC {$195,00), CP/M 
($195.00) and the Alpha Micro ($495.00). 


All prices and products subject 

to change and ava I la bii ity. XvmT W A 

TO ORDER S and more 

iCi-i -i A An ESB University Ave., Suite 3, 

{61 9) 291-T 442 SanDiego,Ca.92104 


To order, call or write. 


Digisoft 

L Computers 


1501 Third Avenue 
New York, NY 10026 
(212)734-3875 i 
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Circle 120 on Inquiry card. 


Circle 148 on inquiry card. 
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[ome people drive 

; German machines to work. 


ler people drive them once they arrive. 


The tradition of high quality, high performance German 
lanship and engineering is legend. And while we most 
i see that tradition in action on America's streets and 
iways, it is in America's business offices that its future 
[Ids the most promise. 

The BASIS 108 is the proof 

This powerful small business computer passes higher- 

priced competitors with ease. Its dual 
processors — for CP/M^ and Apple 11* 
compatibility — open up the largest 
library of microcomputer software 


The BASIS 108. Microcomputing's ‘'Best Of Both Worlds." 
German craftsmanship and American business sawy 
CP/M-based business computing and Apple 11-based personal 
computing. High performance and surprisingly low cost. 

The BASIS 108. A computing machine finely tuned to handle 
the fast tracks of business today particularly now with a 
bundlcd-in Perfect Software Package^” that includes Perfect 
Writer™ Perfect Speller,™ Perfect Filer™ and Perfect Calc.™ 

Call your BASIS dealer for a test drive. 


and plug-in peripherals available today 
This unique combination also provides 
compatibility with other popular languages, including 
M'"* and LOGO. 

The lightweight, low profile, detached keyboard is a work 
rt and practicality There's a full 128-key ASCII character 
L Fifteen user-definable function keys that can provide 
Less to 60 distinct fitnetions. A nine-key cursor control 
. And a convenient eighteen-key numeric pad. 

And there's more. RGB and composite NTSC or PAL 
llco. Keyboard-selectable 80 or 40 column display, 
i resolution color graphics. Parallel and seri^ printer 
■faces. Easily accessible outboard I/O connectors. Six 
Iple ILcompatible card slots for peripherals expansion. 



Computer System Designs 
99 Danbury Sd., Ridgefield, CT 06877 
(203) 4314540, (800) 222-0626 
Ontario, CA (714) 947-5727 
Montreal (5l4) 636-8363 
Ibronto (4l6) 281-3625 


Circle 56 on inquiry card. 


CP/M’’*' h a registered trademark of Digital Research, Inc. Apple JI* is u registered trademark of Apple Computer, Inc. Pascal’** is a trademark of the Regents of the 
Univeraity of Clallfortiia at San Diego. Perfect Software, Perfect Writer, Perfect Speller, Perfect Filer, and Perfect Calc are trademarks of Perfect Software, Inc. 

















Francisco company named LeeMAH. 
These devices restrict outside dial¬ 
ups to certain authorized locations. 
All function best when employed 
together to secure a system. No single 
solution can do the job. 

A Different Kind of Culprit 

In a sense, computer crimes do not 
differ significantly from more tradi¬ 
tional crimes. As SRI computer se¬ 
curity specialist Donn Parker and his 
associate Charles Wood explain, such 
crimes as fraud, theft, larceny, em¬ 
bezzlement, extortion, sabotage, es¬ 


pionage, and violation of privacy 
have the same results regardless of 
the means used. Yet computer crime 
is different. 'The occupations of the 
perpetrators, the timing of the acts, 
the geographic locations of the par¬ 
ties involved, and the environments 
in which these acts take place have 
all changed/' say Parker and Wood. 

Computer criminals, for example, 
are generally white-collar, weO- 
educated professionals without 
police records. When caught, many 
have based effective defenses on the 
claim that their ethical judgment was 


DECADES OF SERVICE 


Washington Conqmter Services 


97 Spring Street 
New York, New York 10012 
TO ORDER: GAIL QUR TOU^FREE NUMBER: I800OT-541B 
In N,Y, Stete and tor lechnieal information: (ZIZ) 22^2\T] 

HOURS: 9:30 PM (ESI) Mtonday-Friday 


zrntmttt “'-’S’* 

CUSTOM COMPUTER ROOM WIRING SINCE i960 
TELEX: 1^5606 CABLE: VitSHCOMP NYK 


FULLY CONTICUHED BPSINISS SYSTEMS 

The knowng wt saow eJiarnpias oi liw luiJy assariBlad am) (ssied business afid: 
spfifilific DomfHJte systems which we oltef ■ 
py The Praraar MuBi-Usef Cooifniiiar Sy^em CALL 

I tl IMI I'S ■ rnul'iiJnKsaar. iert» DOS FOfl 

CPM IZ RJLi Z YEAH WHRANTY' COHFieURillON 

iftiTEBNiTiDwat g.-jog ^ manlraTiB 

SODO S up [0 16 user 

SQttwarB Ava.ilaPle Qn-Site Servi[;e OnnUacts Availble 

IMS an OSA Canirtct 

808G. 18 bit processor; Two E" 
DSDD disk drives; 1ZBK RAM (to 
^640K1; green or RGB color screen. 

mFECTFDB: 

•Word Frecossing 
I •CAD/CAM graphics 
’ (1024 >c 1024 resdtilion) 

• DataBase Managomeel 
•Accounting 

'IBM emulations •CP/M-BB. 

NEC an W.Y.S. Contracl IP D72K1 

NEC PC-SflOO ON GSA CONTRACT irG 50 flKR 3 B^GD 3 S 



EPSON 


NtW aX'10 Micro with 
VALDCGS soltwars $2995. 


BaOOQ 16 bil mulli-user, S-IDO UNIX V 7 


SCALL 


|E 

QnteirS^ltciiia NcxttiSki^ 


Monnaw 

□ESIGNB 

On GSA Corrtrsirt 


a A16 BIT BOAfiDS 
& 5VST1EMS 

SCION MKittAngele Hi Bes Graphs SysMn^ 


SCALE. 


Simile UVings Oh SSM. OELTA. DYNABTTE. TELEVIDEO. ALTOS. OEC. OATA 
BEN., ATARI. TECHIVIAR. ZENITH. ITHACA SYSTEM CAP., gnd nidn/mtimf 


Where Do You Turn To Solve Ybur Computer Puzzle? 

TURN TO US! 

V\feT] show you 
the easiBSl way 
to put the 
pieces together 

Matched. CQmpatlfale. Proveai— 
Use ScmsDne Bse's Engjitserlng tc SupplemBnl Yours. 

SOFTWMiE 

Over ZOQO business ssentilK;. pierfessioful ^pIcaiiDns & ecfticaiHml 

. Call with your requlrwrwnis Bur advice v a qurtadBn Wfe lealuft lieass 
II & fn & i^r 

TEBBUMJILS AMPEX QUME 

TELETYPE ADDS ISM 3101 

TaEVIDEO ANN ARBOR DIGITAL EQUIP COHP 

LEAR SIEGLER VISUAL HAZELTINE 

NEW TELETYPE 541 D 

132 cd.. ANSI. VT'lOO compatible 

OMLY $895 

PRlN7i:^_ 

TflitHi^AO. LIN^TyperwriiBrcsaifiv. IrornOhly 

* ^ mlert^a. TWs qualKy primsf le availabla In nany Maoo 
GondgLiralioris inctudmg Jnnns access. quietizBd case, dc 
T9le4y|»43 IroniSSSS 

ANADEX 

CENTRONICS OrAOLO 

C. ITOH EPSON 

DATA PRODUCTS OKlOATA 

DIGITAL EQUIP. CORR QANTEX 


MANNESMANN TALLY 
NEC AMERICA 
QUME 
TOSH ISA 

TEXAS INSTRUMENTS 
INTERGRAL DATA SYS. 




PI F confuse us wilh maJI order dealers. 'Afe are a 

r LlMO C . fyii service distributor serving ihe data processing & 
instalfation needs of business & industry from micros to mainframes. 
System houses, educational institutions & governmental agencies given 
special consideratron. Leasing available. 


N. Y. State agencies, municipali¬ 
ties, and schools — call us lor 
information on our O.G.S. term 
contracts on hardware^software. 


DEALER and INTERNATIONAL INQUIRIES WELCOME 


For last clelivefy. sera ceitilled check, mon^ onJsf orcaH tn afrange direcl bank wwb tfajister Pisramal or company chetKs require Iwo IP Ihtee weeks lo 
clear Prices siibjiBc! to chanp wtlhoul notice call lor latest prices, Ptices Inciucte 3% cash cEiscouffI N.Y. resitleriis add sales lax. Qarrtex Is a iradamark of 
North Atlantic Industries, Inc. CP/M* is a tradtrriark of Digital Research. All sales sub^ ui our standard safe condrtiorts (available on reqaest} Call tor 
shipping charges. Above prices do not includecustomiialion or installatiort. DBase 11 Is a tfaderriarkof AshtonTate. P.O.'s accepted upon our creditap- 
pTovaU call iior prices and leims. 


undermined by the impersonal 
nature of their act. 

In his book. Crime by Computer, 
Donn Parker states that the most 
common characteristic among com¬ 
puter criminals is that, as formerly 
honest people, they have difficulty 
accepting their dishonesty. Hence, 
they work hard to rationalize their 
crimes. For example, they claim they 
don't steal from people, only from 
corporations; or, because they don't 
like their bosses, they say they 
embezzle more for revenge than per¬ 
sonal gain and try to justify their 
retaliation. 

Computer embezzlers often prefer 
to see themselves as borrowers—not 
thieves—who became criminals with¬ 
out intending to. They often have 
problems with alcoholism, drugs, or 
financial responsibilities, says Pkrker, 
adding that computer criminals are 
generally people who by nature seek 
easy solutions to complex problems. 

In August of 1977 the New Yorker 
told the story of an accountant who 
embezzled more than $200,000 a year 
from the produce-packing company 
where he worked. "I had a very 
tough job at best, organizing the ac¬ 
counts of a company run by people 
I didn't like" he said. 

When he didrit get the bonus he'd 
been expecting, he warned, "There's 
one guy in this organization you 
shouldn't fool around with." He said 
his motive for embezzling was 
revenge. 

A more recent case involved a 
former Federal Reserve Bank 
employee who illegally accessed the 
bank's database. The culprit was able 
to dial up using the password of an 
existing employee to obtain confiden¬ 
tial data on money supply and in¬ 
terest rates. 

The Hacker 

For many young computer en¬ 
thusiasts, though, breaking into a 
computer system is just a game. Such 
electronic whiz-kids—'hackers" in 
computer lingo—say they break in for 
the challenge, or "because it's there." 

Consider, for example, the case in 
which workers at the New Jersey 
Board of Education turned on their 
terminals one morning to find their 
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normally friendly machines with 
new foulmouthed personas. In addi¬ 
tion, the boards files had been 
wiped out. Security operators final¬ 
ly located the perpetrator—a 15-year- 
old. 

Unauthorized computer users and 
their motives fall into three groups: 
employees (for embezzlement or 
vengeful destruction), hackers—high- 
school and college students (for 
malicious reasons or out of curiosi¬ 
ty), and computer users from outside 
a company (committing grand theft). 
Alan Fielding meets what security ex¬ 
perts consider the profOe of the 
curious hacker turned by temptation 
to illegal profit. 

When the law caught up with 
Fielding, the 21-year-old computer 
whiz had already illegally made a 
million doEars from a telephone 
supply company that he set up. 

While studying engineering at 
U.C.L.A., Fielding developed intimate 
knowledge of telephone company 
technology. Referring to telephone 
company discards he had collected 
since youth, he developed a scheme 


to obtain equipment from a Califor¬ 
nia telephone company and resell it. 
He had used one telephone com- 
pan/s computerized ordering system 
to build a lucrative illegal business. 
He ultimately was prosecuted and 
convicted. 

Fielding is an example of what 
many computer security experts fear 
most: the high-school hacker who 
turns to bi^er things. Massachusetts 
Institute of Technology programmer 
Richard Stallman defines a hacker as 
"'someone who knows computers in¬ 
side and out, gets a nonprofessional 
amount of fun out of them, and can 
appreciate the irony and beauty of a 
program." 

As applied to students, this de¬ 
scription must also include an ele¬ 
ment of youthful and undisciplined 
exuberance. As Wood puts it, "Kids 
are often motivated by challenge or 
the respect of their peers, ITs like joy¬ 
riding in cars used to be. And, like 
joyriding, it's mostly a male 
phenomenon. Our obvious concern 
is, what happens when these kids 
grow up and mischief turns to per¬ 


sonal gain?" 

SRTs Geoffrey Goodfellow broke 
into his first major computer network 
at age 15. He calls himself a hacker—a 
term, he notes, that once had less 
derogatory connotations. 

Although Goodfellow distinguish¬ 
es the malicious from the mischie¬ 
vous or harmless hacker from the 
more dangerous computer criminal, 
security officials take a dim view of 
anyone who romps through company 
files. Such innocent romps, they say, 
sometimes cause as much damage as 
intentional assaults. 

The Basic Tools 

Fielding is just one of many who 
have discovered that the phone lines, 
a modem, and a home computer pro¬ 
vide a computer wizard with all the 
burglary tools necessary to dial up 
and break into a computer system. 
From there, the possibilities are as 
unlimited as your imagination and 
skill and the information a computer 
system stores. 

The basic tools for a computer 
break-in can be purchased at any 
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U E CHIP B 


I T P 


MraraNGTHE 

HCME/MMEMTO!; 


WITH COMMUNICATION INTERFACE 


If youYe fnistrated with 
the liniiLalions of your 
present editor Blue Chip 
Software has the answer, 
Tlie HOME/WORK 
EDITOR is a versatile 
text editing tool for the 
Apple 11, Apple 11 +, 

Apple lie and Apple 
Emulators with many of 
the features found on far 
more expensive text 
editors such as WYLBUR. 

In addition to EDIT and 
SAVE, the HOMEAVORK 
EDITOR’S exclusive 
Communication Facility 
allows you to SEND and 


RECEIVE files by dialing 
up a host computer. 
Ihrough phone hook-up 
you can communicate with 
most mainlfames ^md 
most of the 20tXJ data¬ 
bases in NorEi America. 

$99.95 plus applicable 
taxes. For more 
information contact your 
dealer or Blue Cliip 
Software. 



BLUE CHIP SOFTWARE 


P.O. Box 6635, Station C, Victoria. B.C. V8P5N7 (604) 592-2622 
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MkroScnpr%99 

State of the Art Text Formatter 

• extensible generic markup 

• multiline headers, footers, and footnotes 

• automatic widow and orphan suppression 

• automatic section numbering 

• automatic bullet, number, and definition lists 
■ floating and inline figures 

• left, center, right, or justify text alignment 

• left and right indention with deiay and duration 

• bold, underscore, and proportional spacing 

• macros and symbols 

• multiple input files of unlimited size 

• direct printer control 

• format preview 

• IDS, Qume, Diablo. NEC. CITOH, and all TTY 

• table of contents, index 

• multiple columns 

• conditional processing 


MkroEd"%A9 

Customizable Full Screen Editor 

• full cursor control by character, word^ or line 

• position to top or bottom of window or file 

• scroll by line, half window, or full window 

• global or selective find and replace 

• delete by character, word, line, or block 

• read external files into current file 

• copy, move, and write blocks of text 

• insert, overlay, or wordwrap text 

• all cursor addressable VDTs 


Postpaid within U.S, & Canada, outside U.S. add $S. CA residents add 

r SS/SD CP/W 86; 5.25" SS/DO PC-DOS. 

MicroType'* 

6531 Crown Blvd.. Suite 3A, San Joge, CA 951Z0 
(400) 997-5026 

' CP/M-86 IS a tratiemark cJ Digital Ft&iseiirc-h.PC-DDg Le a uademark of IBM Corporation . 


Master 

Card 


VISA 
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“THE COMPUTER-LINE” 

“Committed to bringing computers within the reach of aii American! 


Products for the IBM® PERSONAL COMPUTEF 


Hardware 


Columbia Portable Computer 

“The very personal computer'' 
Featuring: 

ISM PC compatible 

• 12BKRAM 

• a, 5%' haff height drives 

• 9“' green or amber screen 

• Thousands of doNara worth of 

free software ...... SCALL 


^/50 Avaitabfe: 
HARD DISK VERSION 


With Floppy and Internal 
10 Megabytes Hard Drive ,... iCALL 


IBM® Personal Computer 


Features: 

• e^K Memory 

• 2 Tandon TM l00-2, 

320K Byte Drives 

• 1 floppy dtsK controller 

• 1 caior graphics card 

Slimline drives and hard disk drives con¬ 
figurations are available upon request 


Call for pricing 
on all IBM® Systems. 


Accessories 


T 4 G Products 

Irak Ball ... $ 45.00 

Joysticks ..... 45.00 

Gibson: 

Light Pen . .... $259.00 


Columbia 
Data Products 
Personal Computer 

Featuring: 

• IBM PC Compatibiilty 

• 16 -Bit aOSS Processor 

• 8 Expansion Slots 

• Two RS232 Serial Ports 

• Centronics Printer Port 

• Double Density Floppy Disk 
Controller 

• 128K RAM Standard Memory 

• a320K DS/DDDisk Drives 


SUPER 3000 SOFTWARE PACK 
IMCLUDES: 


Home Accountant Plus 
Perfect Writer (Word Processing) 

Perfect Speller (SpeEling Checker) 

Perfect Calc (Electronic Spreadsheet) 
Perfect Filer (Data Base Manager) 

Perfect Software Customer Support Hotline 
Fast Graphs (Color Graphics Report 
Gensrator) 

space Commanders (Color Graphics 
Game] 

and muCH MOffB 


Call For Pricing And Information 
On The Extensive Software 
Standard With The Computerl 


QUADRAM CORPORATION 

Quadboard: The mernory board for the Microfazer: 

IBM featuring: • Buffering from SK to 64K 

• Fully expandable from 64K to 256K (4-32 pages of text) 

• Parallel Port • Printer and Computer Independent 

• Asynchronous [RS232) SerlBl Port • Parallel/Parallol: Para lie l/Seriak 

• Clock/Catender Serial/Serlsl available 

• RAM Disk Drive .. $CALL • Compute while you print! ICA 


Disk Drives 

MAYNARD ELECTRONICS 

Floppy Disk Controller for IBM PC 

With Parallel Port. $179.00 

With Serial Port,.. . $209.00 

SHUGART HALF HEIGHT DRI\ 

Shugarl Quality 

Now available for your IBM 
$235.00 

S1EMANS DISK DRIVE 

Double Slded/Oouble Density 

320K Bytes of Storage 

CNLV $245*00 

TAN DON Drive Special 

Double Sided/Douhle Density. 

320K Bytes of Storage 

TM-100-2 .. ..ONLY $229 

DAVONG HARD DRIVES: 

INTERNAL or EXTBRNAL 

5 Megabytes .. $CALL IS Megabylee ... . . . — $CA 

10 Megabytes ... SCALL 20 Megabytes .... SCA 


Software 


ENTERTAINMENT: 


BUSINESS: 


EDUCATION: 


Ffogger 
Zork I 
Deadline 

Temple of Apshai 
Zork II 
Starcross 
Zork Ml 


Lotus 1-2-3 
PFS File 

The Home Accountant 
PFS. Report 
Visicaig 
Multi Plan 
Wordstar 


The Most Amazing Thing 
Story Machine 
Klndercomp 
Fece Maker 


CALL FOR THB BBST PRICES ON 
THIS MONTHS HOTTEST SOFTWARE 


Peripherals For All Computers 



Printers 

C.ltdh Printers; 

Pnowrlter I Parallel.... $ 379.90 

Prowrlter I Serial ... S 499.00 

Prowriter If Parallel-*....... S 649.00 

Prowriler fl Serial....... . $ 899.00 

Okidftta: 

Mlcrolinfl 92: 16Q CPS bidirectional with 40 CPS 

correspondence, 80 column.. $ 499.D0 

Mlcroline 95: 160 CPS bidirectional vnth 40 CPS 

correspondence, 132 corumn ... S 850.00 

Pace mark 2350: 350 CPS bidirectional/^ color 
printing. 136 column, 

Parallel. $2099.00 

Serial .. $2199.00 

Pace mark 2410: 

Para ii el .. $2399.00 

Serial . $2499.00 

IDS Frism: 

132 Color. $1495.00 

Smith Corona: 

TP-I Parallel or Serial —........ $ 549.00 

Star Micronlcs; 

New Gemini lOX. Improved throughout' 

120 CPS, Parallel.-. $CALL 

Juki: 

UQ. ia CPS. Parallel... $CALL 


PRO/WRITER 



1550 Dot Matrix Printer 


Monitors 


Amdek: 


Color 1. 


.. S299.00 

Color II . . . 


. . $499.99 

300G Green..... 


.... 5145,00 

300A Amber. 



BMC: 

Lo Res Green------ 


,... $ 89.00 

Hi Res Green... .. 



NEC: 

T20T Green.. 


. . $159.00 

1212 Color Composite.. 



1203 RGB Hi-Res Color „ 


.. $599.00 

Zenith: 

ZVM-121 17MHZ. ................. 


... $109.00 

Taxan: 

Amber .... 


. ,, 5145,00 

Princeton Graphical 

Outstanding color for IBM . 


.. . SCALL 


Modems 


D.C. Hayes: 


Micromoriem II (Apple) . 

.. $25! 

Smart modem 300 Baud. . 


Smarlmodem 1200 Baud .. 

.. . $52 

Smartmodem 1200B.... 


Smarlcbm II ... 

. 5 8! 

Novation: 


J-Cat RS232 Direct Connect .. 

. $11! 

Smart Cat 1200 Baud., 

. $45! 

Applecat II (Apple) . 

. 514! 

U.S. Robotics: 


2 year warranty 


300 Baud .. . 

.. $171 

1200 Baud... 

.... $47! 

Password ... 

.,...sc- 


Diskettes 

Library Cases 


Dysan: top qusfity 

5-/4- SS/DD (Box of 10) .. $C 

5V.” DS/DD (Box of 10) .. SC 

Verbatim: 

5%" SS/DQ (Box of 10) ,**..,.***.**.. $2: 

5W DS/DD (Box of ID) .:___ $4: 

Elephant Diskettes: 

5VV' SS,^DD (Box of 10). $2J 

5% ' DS/DD (Box of 10) ... $2i 



















































































Products for the APPLE® COMPUTER 


Accessories 

Ram Cards: 


MicrCiSQtl teK .. 

. . . $ ?9.O0 

Microtek 16K Card 

.... SCALL 

Davong 16K Card 

_ SCALL 

CP/M for APPLE: 


Microsoft Z 80 Card ........ 


Advanced Logic 

_ SCALL 

80 Column Cards: 


Videx with Softswitch ...... 

... 5279.00 

Wesper Wizard 80 ....... 

. SCALL 

Kensington System Saver _ 

... $ 69.00 

TAG: 


Joysticks... . 


Select-A-Port.. 

... $ 44,00 

Game Paddles 

... $ 29,00 

Kratt: 


Joysticks ............... 


Game Paddles^. 

... S 33.00 



Hardware 

Id: 

: High rdiability with 

\ data Etorage tracks _ ., £CALL 

t: Offers exactly^ twice the 

prage capacity of the 

bple Disk M ____ . . ICALL 

Ptmenslon; 

] Controller Card . t.....SCALt 

lout Controller Card., .,_ iCALL 

bisk Drives; 

r I; 40 track ...*, $CALL 

H: 80 track... .. SCALL 

I (1: 160 track .. ...SCALL 

3NG HARO DRIVES: 

, 15, ao Megabytes.SCALL 

fftware 

ENTERTAINMENT: 

Zaxxon 
Frogger 
Zork f 
Choplifter 
Ultima II 
Deadline 

Temple of Apshpl 
Zork II 
Wizardry 


NEC APC 

NEC's finest business computer 
only avatJable at our retail stores 
Stop in and see s demonstration. 

Mountain Computer 

CPS Multl-Function Card ...... SCALL 

Orange Micro: 

Grappler Plus .. $CALL 

Microbuffers: 

for Epson, IDS. NEC, & Okidata 

16K . $219,00 

32K.. _ $249.00 


BUSINESS 

The Bank Street Writer 

PFS: File 

PFS: Report 

PFS: Graph 

The Horne Accountant 

Visicalc 

Multi Plan 

Wordstar 

dBase M 


EDUCATION: 

Master Type 

The Most Amazing Thing 
Typing Tutor 
Story Machine 
Type Attack 
Face Maker 


Apple lle*^ Computers 

Provides these standard features: 

* Typewriter-style, full ASCII keyboard, 
upper and lower case, and auto-repeat 
feature. 

* 6502A microprocessor [S-bit CPU) 

* 64K bytes RAM memory 

• leK bytes ROM. which IncEudes bulEt-ln 
Apple-soft BASIC language 

• Color graphics and sound capabilities 

t Seven I/O expansion slots 

• Back panel designed tor quick connect/ 
disconnect, using D-slyle connectors 


Franklin Ace 1000 

Offers: 

• 64K Memory 

• 40 coJumn upper/lower case display 

• Apple lie compatibilFty 

• more space between expansion slots and 
internal fan aid cooling 

C4ii FOR PRICES ON 
FRANKLIN ACE 1200 
Now AvBflabhl 
WORDPROCESSING 

On Line: Screenwriter 
The Professionaf 
Silicon Valley: 

Format II 

Southwest Data Systems: 

ASCII Express. The Professtonal 




HALLOWEEN 

SPECIALS 


IBM UPDATE 


APPLE lie UPDATE 


TRS-aO UPDATE 


pO-2. ....... 

iD^2 . 

>uadboard .. 
htim DS/OD . 


Rotail 

Our Price 


Retail 

Our Price 


Retail 

Our Price 

S345.00 

$235.00 

4th DimensiDn ........ 

. $375.00 

$225.00 

‘TlVl-IClO-1 with case and 



S345.00 

Your Choice 

Davong 16K Ram 


$ 69.50 

power supply ___ _ 

. $249,00 

$149.00 

S395.00 

5205.00 

Verbatim S3/DD .. 


$ 24.50 

16K Rams 8-4116 

. $ 24.00 

$ 13.50 

$ 71.50 

5 42.50 


$553 00 

$319.00 

Verbatim SS/DD... 

. $ 49.00 

$ 24.50 

S771.50 

$561.50 


SAVE $234.00 


$322,00 

SI 87.00 

S4VE$2f0.00 





SAVE $135.00 



br trade-in details 


’Factory Pecondittoned Warranty 90 Days 


“THE COMPUTER-LINE” 

Product Information & Order Lines: 

California Colorado 

1 -800-255-4659 1 -800-525-7877 

1-213-716-1812 1-303-279-2848 

Customer Service & Order Inquiry: 1-213-576-6468 
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I All prices reflect a 2 9% cash ptscount All goods acknowledged faulty on receipl by Ihecustomer will be repaired orreplacedatourdiscrBUon Customers must tall foranRMA number beforeretummg a 
[his facilitates our quick attendance !□ faully goods, We reserve the right to repairorreturn to themanufacturor lor repair all goods becoming faulty within (he specilied warranty period Any goods (hardware 
pre) returned for restocking arBsub|ect to a 15% restocking fee at our discretion. The charge for cancellation of orders is 20Aij at ourdiscretioni. No returns on software We accept no responsibility for an; 
Ims made by manufacturers. Prices quoted for stock on hand and subject to change wtihout nolica. SpeciaFisis in APO and internallonal deliveries Please add 3% f minimum S3.00) for shipping. APO add h 
p 5% for shipping {minimum S5.00). We will caJculate exact freight Pieasa ahow a minim urn of 2 weeks plusmail time (if an order is mailed In) for receipt of all UPS delivered goods. All goods (other than APO | 
lational) delivered LIPS ground. 




















































computer store or by mail. The infor¬ 
mation required for breaking in can 
be bought, sold, or traded on an easi¬ 
ly accessed dial-up computerized 
bulletin board. 

Computer security experts have 
identified both legitimate and 
'"cracker" bulletin boards. The 
"cracker boards" are fed and manned 
by "T.H.E.M," as the group is called 
in computer crime circles. T.H.E.M- 
is an acronym for Telecommunica¬ 
tions Hackers, Embezzlers, and 
Manipulators, There are more than 
800 of these boards operating today 


in the United States, according to 
lACCI founder Goldstein. 

The computer criminal, then, has 
all the needed tools: hardware to use 
in illegal access and, via the bulletin 
boards, access codes to computers 
across the country. 

The Legal Issues 

Newspaper and magazine reports 
have sensationalized crime com¬ 
mitted with computers. Many articles 
claim that the nature of the medium 
makes detection of unauthorized use 
impossible, or that even if such use 



The DS120 Terminal Controller makes your LA36 
perform like a DEC writer® 111. 

The Datasouth DS120 gives your DECwriter^ II the high speed printing 
and versatile performance features of the DEC writer® III at only a frac¬ 
tion of the cost. The DS120 is a plug compatible replacement for your 
LA36 logic bc^ard which can be installed in minutes. Standard features 
include; 



• 165 cps bidirectional printing 

• Horizontal & Vertical Tabs 

• Page Length Selection 

• IIWSOO baud operation 

• ICXX) character print buffer 

• X“On, X-off protcxol 

• Self Test 


• RS232 interface 

• 20 mA Current Loop interface 

• Top of Form 

• Adjustable Margins 

• Double wide characters 

• Parity selection 

• Optional AFL character set 


Over 5,000 DS120 units are now being used by customers ranging from 
the Fortune 500 to personal computing enthusiasts. In numerous instal¬ 
lations, entire networks of terminals have been upgraded to take advan¬ 
tage of today's higher speed data 
communications services, LSI 
microprocessor electronics 
and strict quality control en¬ 
sure dependable performance 
for years to come. When ser¬ 
vice is required, we will 
respond promptly and effec¬ 
tively, Best of all, we can de¬ 
liver immediately through 
our nationwide network of 
distributors. Just give us a 
call for all the details. 


data@®[A computer ccMporation 

4216 Stuart Andrew Blvd, • Charlotte, North Carolina 28210 ■ 704/523-8500 


is detected, it is impossible to prove 
in court. These claims are the subject 
of much debate. 

Legislators and the courts are be¬ 
ginning to take computer crime very 
seriously. Some states, partictilariy 
those with industry bases in high 
technology, have passed some legis¬ 
lation helping to govern computer 
crime; indeed, bills have been pro¬ 
posed in the U.S. House of Represen¬ 
tatives that may bring clarity to a 
multitude of complex and inter¬ 
related questions. Sentences may one 
day reflect the magnitude of the 
offense. 

Unfortunately, the legal process 
takes time, whether at the state, local, 
or national level. And victims and 
potential victims cannot wait for 
those channels to yield solutions to 
computer-crime-related issues. 

If the problem arises through tech¬ 
nical vulnerabilities, the obvious 
solutions are to be found on a tech¬ 
nical level. Technical innovations now 
are available that can limit vulner¬ 
ability and make computer systems 
with dial-up access much easier to 
protect. 

Limiting Computer Access 

In the past, log-in passwords gave 
computer systems at least superHcial 
protection from outside dial-up in¬ 
truders, A "gray market" in these 
passwords, however, has weakened 
the protection those words once af¬ 
forded. Computer gray markets, 
DeVries explains, operate out of’ 
underground newspapers and elec¬ 
tronic bulletin boards, which adver¬ 
tise the availability of such items as 
telephone numbers, log-in or user 
names, and passwords for company 
computers. Such information is avail¬ 
able in trade for similar means of 
access. 

DeVries points out that the larger 
the computer system and the greater 
the amount of information it stores, 
the harder it is to supervise those 
using it. A system's ports of access, 
he says, are the weak links in a sys¬ 
tem's security. 

Today new products are emerging 
to address the growing concern over 
computer security. The LeeMAH 
Secure Access Unit (SAU), for exam- 
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The ultimate printing machines. 


Perfect business partners for IBM, Apple, 
Osborne, Eagle and other micros. 



One machine solutions to every 
application. Prices starting at $698 

Meet the leading family in multi- bi-directionally. Plus eight 

functional micro printers. The different resident character 

80-column Tally MT160 for a widths for condensed or dout 

small footprint; the 132-column wide printing. 

Tally MT 180 for accounting and There’s more. 3-way paper 

spreadsheet packages. (Print at handling lets you use fanfold 
20 cpi and get 264 columns!) forms, letterhead or roll stock 

A Word Processing package The control panel has a 

gives you letter quality text, conversational program mem 

proportional spacing, margin easy “answer a question" pui 

uustification, auto centering. A button set-up. The dual Interfi 
[resident Graphics package offers has both a serial and parallel 
the versatility of two different dot for direct plug compatibility w 
densities. And you get high your micro (no hidden interfat 

speed report printing at 160 cps costs!) And one look at the so 


know that Tally builds printers to 
last! 

Tally has the printers for today 
that you won’t outgrow tomorrow. 

Mannesmann Tally, 8301 S. 
180th Street, Kent, Washington 
98032. Phone (206) 251-5524. 
Mannesmann Tally Canada, 703 
Petrolia Road, Downsview, 
Ontario M3J 2N6. Phone (416) 
661-9783. 

For the name of the sales 
outlet nearest you, call toll free 

1-800-447-4700. 

(tn mnois 1-800-322^4400) 


Computer printers manutactureci in the 
US. and Europe for worldwide markets. 


nrr^la 9ac 












Protecting Information from 
Unauthorized Access 

A variety of security technuiues have 
emerged to combat the costly and destruc¬ 
tive types of computer crime descrSjed in 
this article. The purpose of each of them 
is to limit access to such authorized users 
as employees who are traveling or wotic- 
ing at home. 

Communication with a computer from 
a remote terminal is usually carried out via 
a direct-dial telephone network. Although 
many online terminals are connected to the 
host via dedicated or private-line telefdione 
circuits, an employee working aivay from 
his office normally accesses the company 
computer through the standard local and 
long-distance telephone network. This ar¬ 
rangement permits the greatest flexibility 
at the lowest cost. 


pie, is a device designed to protect 
single-port systems; its recently in¬ 
troduced counterpart, the Secure Ac¬ 
cess Multiport (SAM), guards multi- 
port systems- These products and 
others are designed to prevent un¬ 
authorized access to a system. 


DeVries says that one advantage of 
the SAU is that it limits dial-up access 
to previously selected dial-up sites. 
Like an answering service, it screens 
callers before they reach the com¬ 
pany's computer modem and log on. 
(See the text box on this page for 
details.) 

Callers use a push-button tele¬ 
phone to send the SAU a six-digit 
Location-Identification Number 
(LIN). The device receives it, hangs 
up, and checks its memory for the 
authorized six digits. 

Like an automatic electronic watch¬ 
man, the SAU and the SAM answer 
aU incoming calls to the system and 
provide call-back access orily to those 
who are at authorized locations. 

Within a matter of seconds, the 
device answers the call and receives 
the six-digit LIN via a push-button 
telephone. At this point, the device 
emits an acknowledgment tone and 
disconnects. 

The device searches its call-back 
directory for a preprogreunmed tele¬ 
phone number of the authorized 


location. It then calls back. At the 
authorized site, the user answers the 
caD, enters a one-digit coimection 
code, and is connected to the s)retem. 
If the incoming call came from an 
unauthorized site, the attempt to 
breach the security is thwarted, and, 
in the case of the SAM, an audit trail 
logs the unsuccessful attempt. Addi¬ 
tionally, the audit trail monitors suc¬ 
cessful connections and reports on 
modem and line operation. 

Phone-line access to company sys¬ 
tems permits thefts of software, files, 
money, and materials from any dis¬ 
tance, DeVries notes. "The tremen- 
, dous proliferation of personal com¬ 
puters, modems, and hacking skill 
means that there are statistically just 
that many more people out there 
with the capability of breaking into 
company systems," DeVries says. "To¬ 
day there are more and more people 
who know how to program, how to 
get passwords, how files and direc¬ 
tories look, and who just might see 
something interesting on your sys¬ 
tem. With just passwords, someone 


CREATE YOUR OWN—GAMES COMPUTERS PLAY 


"This is not just another book of 
program listings of public domain 
software . , , This is a book written 
by an expert programmer of games, 
showing you how to approach 
game-programming through con¬ 
versation and example." 


/iict Harlkk, 

Teacher, Lincotn/Sudbury Schooi, 
Consultantf Computer Camps Internatjonal 



GAMES COMPUTERS PLAY, By Keith 
Reid-Green, gets you off to a fast start 
designing your own games. V\^t to do 
real-time animation? This book shows 
you how GAMES COMPUTERS PLAY 
is full of ideas on games, graphics pro¬ 
grams, and hobbyist applications. 

Games can be written for any personal 
computer, in any language with this 
book. This book gives you all the tools 
you need for quick results. The author 
provides the basic game algorithms 
and shows you how to convert them 
to run on your system. You can enjoy 
designing and adding refinements. 
Available October, 1983, est, pages 250, 
includes 33 color photos and 175 draw¬ 
ings of actual games $16.00, paper- 
bound. Older #EY-00025-DR 

Ask for GAMES COMPUTERS PLAY 
at your local bookseller or, order di¬ 
rectly from Digital Press, TOLL FREE 
#1-800-343-8321 or 8322. In Massachu¬ 
setts, (617) 663-4124, phones are open 
8:00 a.m. to 4:00 p.m., Eastern time. 


ORDERING INFORMATION 

Return to: Digital Press Order FulfiUment 
Digital Equipment Corporation 
12-A Esquire Rd., 

Billerica, MA 01862 

Please send me __copies of GAMES 

COMPUTERS PLAY ($16.00), Postage and 
handling free when your order is prepaid 
by check or charge card. Ten percent dis¬ 
count when ordering two or more copies. 
Prices subject to change without notice. 
Make checks payable to Digital Equipment 
Corporation. 

□ Check included □ VISA 

n MasterCard □ Purchase Order 
(attach PO,) 


Chaige Card AcCt No_ 

Expiration Date__ Telephone. 

Authorized Signature___ 

Name.___ 

Company / School_ 

Address._ 

Qty_State_Zi p _ 
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ANNOUNCING THE WY-50. ^ m 

Pretty BA^ 



A NEW GENERATION OF LOW-COST TERMINALS FROM WYSE 



mM€ 


Never before has anyone put so much 
into something so good looking. Or so 
compact. It took revolutionary design 
to do it. Design a lot of people couldn't 
accomplish for the price. But we did. 

In fact, the birth of the WY-50 intro¬ 
duces a new standard for low cost ter¬ 
minals. It was conceived to give you 
30% more viewing area. Developed 
to meet the most advanced European 
ergonomic standards. And best of all, 
delivered for a surprisingly low price. 

The WY-50 sells for only $695.00. 


BORN WITH ADVANCED 
FEATURES: 

• 14" screen. 

• 80/132 column format. 

• Soft-set up mode. 

• High resolution characters. 

• Low-profile keyboard. 

• Industry compatible. 

• Only $695.00. 

For more information on the revolu¬ 
tionary design, outstanding features 
and unique good looks of our Pretty 
Baby, contact WYSE TECHNOLOGY 


and we'll send you a 
brochure filled with everything 
you need to know. 

The WY-50. It's a real beauty. 
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Make the Decision. 


WYSE TECHNOLOGY, 3040 N. First St.. Sati Jose. 
CA 9.5134, 408/946-3075. TLX mO-338-2251. 
in the east, call 516/293'5563, call toil-free, 
mt538-8l57, ext. 932, in CA800/672-3470. ext. 932, 
in the midwest. 313/227-5011, in Si). CA, 213/340-2013. 
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Components is Our First NameO CoU V§ with ITour R^iitiirefn^tits 


APPLE lie 
64K RAM CARD 

80 column X 24 lines 
64K RAM 
Compatible with 
Apple Me Software 

100 


*149* 


nUttULIIinilFME 

EPSON TO APPLE 


Me* From 

COEX 


$^gg5 CABLE 


(NCLUDEO 


SWTIoppy 

DISKETHS 

AH Ceilffied-100% Guarantees! 

BOX of 100... * 149 " 

Above with 

Hub Rings.. .$169,00 


COEX 80-FT 


• 9x7 Dot Matrix, BO CPS, 

Bi-Directbnal Printing 

• PK Buffered Memory 

• BO. 96, 132 Cotumns. 

Graphics and Slock Printing 

• Selectable Char Pitch, Line 

Spacing and Feed parallel 

COEX Interface Card to Apple . S49.95 
Commodore Interface Card to 

VIC. 64. PET.$79.95 



for APPLE 

16K RAM CARD 

Language Transparent 
COEX FACTORY «AgS 
WARRANTY ''OSI 


EXTENDER CARDS 


for APPLE, . . $16.95 
for I B M .$19.95 


FLOPPY DISK DRIVE 


Apple He Compatible 
with • Track Zero Micro Switch 
• DOS 3.2.1 & DOS 3.3 
#CP/M and PASCAL 

designed 

FOR YOUR $9 9 COO 

APPLE'. &llv 

Contraller Card m 

for above.. $75kllO 


visiON- 80 ® *229“ 

80x24 Video Display Card 

VIsla Computer Company's new VistorvaO board Isa sophisticated 
yat easy to use wkJeo diBptay card tor Ihe Apple" computer. 


DO YOU HAVE 
A COMMODORE? 



NEW ROM for COEX SO & DP8480 

AllJows Full Graphics Compatibility 
with AH Commodore Computers . 


$2995 


"Have You Kissed Your Computer Lately" 

Components Express,Inc. 

1300 E. Edinger • Santa Ana. Calif, 92705 • 714/558-3972 

TWX 910-&a5-t565 ■ APVACON SNA ■ intematiOnfll Ordain WelcDine 
T«tm« of Ssto: Cash. ChecliS. CtodU Cards, M.O., C.O.D. FOB S»rMa Ana Ca(if ra&cJenls add salsa lax 



8080,280 

8088,8086 


Real-Time Multitasking Executive 


■ ROMablefOK) 

■ No royalties 

■ Source code included 

■ Language interfaces 

■ Low interrupt overhead 

■ Inter-task messages 

Options: 

• C. Pascal, PL/M, Fortran i/f 

• Extended memory (>64K) 

• Configuration Builder Utility 

• Resource (semaphore) 
Manager 

• Buffer Manager 

• Integer Math Library 

• Real-Time C Library 


206-1847 W. Broadway Avenue 
Vancouvei; B,C,, Canada V6J1Y5 
Telephone: (604) 734-2796 
Telex: 04-55670 


AMX (for 8080) $800 US. Ji: 
manual only $ 75 US. IF 



M4X. HealTime C araTNi ol KAOAK Pfoducta LKJ, 

780 isTM erf Zilog Corp- 

KADAK Products Ltd. 


in Tunbnktu would have everything 
he needed." 

"Computers are dumb and accept 
at face value any material put to 
them/' Goodfellow says. For this 
reason, he is dissatisfied with the 
password system of protection. "It's 
too easily broken, or obtained, to pro¬ 
vide security to something as valu¬ 
able as a computer system/' he ex¬ 
plains. "People often have ridiculous¬ 
ly obvious passwords, like their ini¬ 
tials [or] wife's, children's, or dog's 
names. And if it isn't sufficiently 
mnemonic, they'll write it down 
somewhere on their desk. Obvious¬ 
ly, for this last reason, it's impractical 
to assign them." 

And as sensational news stories 
have shown, reliance upon pass¬ 
words to block outsiders is foolhardy 
and only a partial step toward reliable 
security, A first step might be to 
remove one's computer's telephone 
number, thus limiting the computer's 
exposure to the finite number of tele¬ 
phone numbers in its directory. 

As Goodfellow ssaySf "What's nice 
about the SAU is that you know ex¬ 
actly who's getting in, and you can 
stop him at any time. You can stop ex¬ 
employees by removing their author¬ 
ization numbers from the SAU 
directory." 

A View from a Computer 
Criminologist 

"In the 1980s/' notes lACQ Ex¬ 
ecutive Director Goldstein, "almost 
all phases of our lives have been com- 
puterized—from offices to assembly 
lines to farms to homes, we are in¬ 
creasingly in contact with computer 
information networks. 

"We have made oiirselves even 
more vulnerable by allowing not only 
our internal losses to cripple us—we 
have opened this door to the cor¬ 
porate vaults (our computer-stored 
data) to a dial-up criminal who can 
rob us from the safety and comfort 
of his home computer. YJarGames of 
another ilk is a reality," 

Goldstein added that, "One recom¬ 
mendation that represents a realistic 
appraisal of the situation is to con¬ 
sider a viable telecommunications 
device to limit or control access to the 
computer." 
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WCSTICO 

The Software Express Service 


What did (Mie computer 
say h) the other? 

Nothing much, 
uutil ASCOM came aloua 


/ith ASCOM™, personal computer 
lommunication has never been so 
lasy. That's why Big 8 accounting 
|irms and Fortune 500 companies use 
VSCOM. ASCOM is an interactive 
licrocomputer telecommunications 
brogram for timesharing and data 
Iransfers. It is easy to use because it 
Imploys menus, simple commands 
fud features on-line help facility. 

A typical use of ASCOM is to ac- 
|:ess a data base to retrieve data for 
itorage and analysis on your micro- 
fomputer. It can also be used to trans* 
lit program files to another machine 
[■unning ASCOM or MODEM 7, 

This can be done locally through 
iirect connection, 


or over the telephone with a modem. 

ASCOM works on IBM PC, 
MS-DOS, CP/M-86, CP/M-80, 
and TURBODOS 
compatible micros. 


ifSCOm 


25 Van Zani Street 
Norwalk, CT 06855 
Ifelex 64-3788 


ASCOM Features: 

' Works with modems or by direct 
connection from 110 to 19,200 baud. 
Transfers both text and program files 
between computers. 

Protocols synchronize large 
file transfers. 

Remote mode permits control of 
another micro running ASCOM. 

Auto processing with command files. 
Displays directories and files* 


I WCSTICO 

I (203) 853-6880 

I Dial up our 24-Hour Computer Hotline for 
I 300 baud modems: (203) 853-0816 
I □ Please send me an ASCOM program & 

. documentation: $175*00* 

^ □ ASCOM documentation: $30.00* 

I □ FREE: Catalog of over 300 programs. 

I C.O.D._Visa_MasterCard_ 

I Card No-Exp._ 

[ Model of Micro^_5^/4^' _S''_ 

[ Name, 

[ Company_Tfel: 

I Address. 


I City. 


/Plus S3.00 shipping and handUnoin North America, GT 
I residents add sales tpxf. ASCUM Is a trademark pf 
Dynamic Microprocessor Associates. CP/M is a trademark 
I of Digital Research © Copyright 1963 Wfestico, Inc, 
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m PrawritDr 8510 ftP. IQ" 
Scarraigfi. 120 CPS. 80 col . 

Parallel S379 

% Prowrller II. 1550P, 15' 

^ Carralge 120 CPS. 152 col 

iJ Parallel.S645 

JlStarwrller F 10.40CPS, 

\ Daisy^A^heel. Parallel 11145 
Printmasler F-10.55 CPS 
J Daisywheel. Parallel , J155Q 
^ Stirwriter F IO Tractor. 1225 

S STAfi 

%Gei!(inM0X. 1Q^ 120 CPS $325 
IJeeminM&, 15 100 CPS 5465 
^OeltMO. 10" 160 CPS* - Sc*ll 
J STXm 60 CPS The™i Si n 

^NECSPlNWHITEn3550.The[iew 
Uletter-quahlv printer tor the 
Auto propattional 
space. Bi-dlrectioitat 203 col- 
kurnns 350 WPM.Pai . Si BID 

iJlraclDr.5245 

JlCulsheBl Feeder.Sfl39 

^Culsheet Guide .**..* .595 



dgiMiA 

WL^DP.eocPS.aocoi pm a 
It 1 C non feed block graphics, 
parallel mterface.... £328 
ML B2A. 120 CPS, BO col . pin & 
fncltor^. black graphics, serial 

& parallel.S3S5 

Mim 120 CPS. 136 col trac¬ 
tor & iriction. parallel & 
serral SI 

ML &4P. 200 CPS 136 col 9 
pin. dot addressable gtaphrcs. 
Iriction & nacior leed 
parallel 5995 

ML 92P. 160 CPS BO col flic 
lion & Iractos teed 9 pin lead 
72 X 72 DPI dot add graphics 
parallel *.. — . . * S54S 
ML160 CPS. 136 col trac- 
toi & friction teed, 9 pin head 
72 X 72 DPI dot add graphics 
paiallel . 5875 


AMOEK Colar 11.13 

Md/fies.5475 

Dolnr III. 13" Lo/Res * . 5430 
CDlnr tv. 13 Hi^es 51050 
BM6AU-319MU [6e07hne} 
13" Wade toi IBM ... 

ORDERS ONLY 
TOLL FREE 
1-800-231-0616 
TEXAS RESIDENTS 
INFORMATION 
713/602-7100 



PUlNCETOfj HX-12.12' (690/ 
Imef, Hi/Res Made for 

IBM . __£475 

TAXAN. Vision 11380/line) 

12 ’.. 5315 

Vision III leeo/linei 12 5549 
cable TAXAN la IBM ar 
APPLE III.* *519 


S^TAKQON aftiWES 
TMtOOl.SSlDO 

160K * . ..5195 

TM1Q0 2. DS1DD 
320K. 


AMOEK Video 300. 12' Hi/Res. 
Green ...**«**** 5145 
TAX Ah K6 12N. 12' Green. 000 

Do! * , . ..S14S 

8ML BM 12A, 12~ Green 589 
aDfilLLA.12' Green 

Hi/Res.*_590 

USI PH, 9" Green . * * * 5135 
PI2.12‘Green *,.5155 
SANYO. 12’* Hi/Res. 


ArVI&ER SCREEhl 


AMQEKUidcoSOO A,t2'Hi/Res 
5455 Amhei *,**.*..,. 5159 
Vldeo3H]AJ2"Ambm. 

Made for JBM-PC_5175 

TAXANKG I2NUY. 12 AMBEB 

eOCOol, * *.. * 5150 

USI P13.12" Ambei ... 5175 
Pi4,9' Amber . * * . 5145 


TO ORDER: 


pke4S9 sfind money Order or caatiiers checii Personsi Of cornpany 
checks require 2-3 wc-exs lo clear fnce* rrslleci a 3^ cash Oi^couni 
MaslPfcard'ViSaaccepied Shipping. msurflnce&hariOimg charges a re 
3H oT total order vatpe oy UPS Ground. UPS Blue Label Teitas 
residence, no tax on Soilvware, 5‘^alloihers Oul-at-sialDordef no Tax 
Prices subject to change All brands are tegisiered trademarks 


1 

£245% 

^ \ 

APPLE COMPATIBLE J 

Disk OrlVB.5225 % 

Cnntraller Card * * ■ .£75 % 

0Hayes S 

Ouadraiti % 

Ouadboard-64K . £295^ 
0LJ3dboiird-128K* 5345% 
Qu3dboard-192K. 5385 % 
Quadboafd-256K* 5445 
Each hoard has a parallel^ 
and serial pen % 
Ouadiam drtve. Dspool % 
clock 256K ability and 
Ouadrnasiee soliware Jj 

1 


MIcrQinodem 11 5268 

SmarlmEidem 300 £205 
SiriarhnedeiTt I2D0 £519 




Petro-Lewis Yield Plus Fund II 


A unique series of limited partnerships properties plus engage in development 
formed to purchase oil and drilling activities on those properties 

gas production payments from 

a specified portfolio of producing $450 Million Offering 

Producti on Pay m ent s with I n itial Pi us De velopm ent D ri t i i ng Fo r 

Fixed Rale Potential Additfonat Income 

Minimum Subscription-$2,500 in most states 
($2,000 for Quaiified IRA Pians) 


This announc^emeni is nefther ofisr io sefi nor a sa/JCf/aridn of an offor fO bijy any of fhBSB secuftlies. The offenngjs 
made only by the Pfo$pecius. copies of which rrray be obtatnedm any State onty from dealers or brokers who may 
fawfoiSy offer these securilies if} such Stale 



Please see tbal I receive the lalesl informatlor> on NlaM tot Kay Grover 

unis offerin>g, includi ng a currei^t prospecius. Peiro- Lewis Securtti^ Corporation 

P-O Box 2250, Depi MH-1 - Oenver, CO B0201 




Easy Access: Curse Or Boon? 

Easy access, while a blessing to thi 
computer user away from the office 
also makes the computer vulnerabl 
to intruders. Through the sami 
direct-dial access port that allows i 
company's outside personnel to ac 
cess the computer, so can a compute 
hacker dial in and attempt to acces 
private and sensitive information* T( 
prevent the loss of important data 
many companies avoid direct-dia 
telephone access into their corporab 
computers. But for those companiei 
that permit telephone access, severa 
hardware and software devices an< 
systems aid in preventing and detect 
ing unauthorized usage* 

Improving Security Tools 

One of the simplest and oldes 
ways to protect a direct-dial interface 
port is to use an unpublished tele- 
phone number. This technique usu 
ally prevents unauthorized companj 
personnel from dialing into the com 
puter just to have fun. However, ar 
unlisted telephone number is a pooi 
security solution. Keeping a numbe 
secret and changing it as needed 
pose difficult problems. But perhaps 
the biggest drawback of using 
unlisted numbers is the fact that i 
serious attempt to discover the direct 
dial-access port of a computer re 
quires no knowledge of the tele 
phone number itself, A smart ter¬ 
minal or personal computer system 
equipped with a simple control pro¬ 
gram and the appropriate modem 
and automatic dialer circuitry can be 
used to dial telephone numbers at 
random and identify those numbers 
that answer with the conventional 
modem carrier tone* This renders 
even an unlisted telephone numbei 
useless. 

The most popular security ap¬ 
proach in use is the password sys¬ 
tem* This software technique requires 
a user to enter a password to gain ac¬ 
cess to a computer's operating 
system* The password, like an 
unlisted telephone number, is kept 
secret and often reassigned 
periodically to prevent unauthorized 
use. And, like the unlisted telephone 
number, the secret password is vul¬ 
nerable to random or systematic at- 
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MAKES BACK-UP COPIES OF PROTECTED SOFTWARE 
QUICKLY, EASILY, WITH JUST A PUSH OF A BUTTON. 

New software locking schemes have rendered even the latest generation of 
copy programs virtually unusable. Locksmith™, Nibbles Away™ and other 
"Nibble copiers" require complicated parameter settings, much patience and 
great effort to use. More often than not, the results are disappointing. WILD¬ 
CARD is different. Rather than copying disks track by track, WILDCARD 
ignores the disk and any copy protection encrypted on it. Instead, Wl LDCARD 

takes a snapshot of memory in your Apple® II. 

Now you can make back-up copies 
of protected software with 
the push of a button. 


Software is rioi copy protected. 
System requirements: Apple II 
Plus with 64K and DOS 33 or 
Apple //e. Franklin Ace atso 
supported. 

‘Wildcard does not operate with 
CP/M'* or other microprocessor 
based software. 


Circle 166 on inquiry card. 


FEATURES 

□ Hardware copying device.. . 
push button operation. 

□ Copies 48K memory resident 
software, most 64K software. 

□ No programming experience or 
parameters necessary. 

o Backs up DOS 3.2 and DOS 3.3 
disks. 

□ Creates DOS 3.3 unprotected 
and autobooting disks. 

u WILDCARD lives in any slot. 
Undetectable by software. 

□ Produces auto booting disk in 
2 minutes. 

□ Copies are DOS 3.3 compalible. 

□ Copies become accessible for 
alterations. 

□ Simple, easy-to-use software 
included. 

WILDCARD Utility Diski also in¬ 
cluded, featuring: 

□ Automatic program compres¬ 
sion and BRUN file maker. 

n Multiple programs can be 
placed on the same disk. 

□ Recreates basic files to load and 
save. 

□ Files can be placed on a hard 
disk...and more. 




WILDCARD 


$139-95 


Order direct from East Side Soft¬ 
ware Co,, 344 E, 93 St-, Suite 14-A, 
New York City 10021,212-355-2860, 
Please include $3.00 for shipping 
and handling- Orders outside 
continental U-S, please add $10.00 
for shipping and handling. Mail 
and phone orders may be charged 
to MasterCard and VISA. 

N-Y-State residents add sales tax. 
Dealer inquiries welcome. 


IMPORTAIVT NOTICEt The WILDCARD is offered 
for the purpose of enabling you to make archival 
copies only. Under ihe Copyright Law you, as the 
owner of a copy of a computer program, are 
entitled to make a new copy for archival pur¬ 
poses only and the WILDCARD will enable you 
to do so. the WtLDCARD ts offered for no other 
purpose and you are not permitted to utilizie it 
for any other use, other than that speclfsed. 

Apple and the Apple logd are registered 
trademarks of Apple Computer, Inc.—CP/M— 
trademark of Digital Research, Inc. Locksmith— 
trademark of Omega Microwave, Inc. Nibbles 
Awayrade ma r k of Com pu t er: appl i catio ns. 












tack using a personal computer. A 
dedicated hacker using an unrelent¬ 
ing trial-and-error technique can 
often uncover a valid password and 
unlock a company's computer soft¬ 
ware system with little or no effort. 
In fach the major problem with a 
password approach is that users 
often assign very simple and easy-to- 
remember (and guess) passwords 
that often go unchanged for months 
and even years. 

In fact, it is not uncommon for an 
employee to leave a company and 
find that the password he was as¬ 
signed is still completely valid long 
after his departure. 

Related to the password approach 
is a hardware solution known as the 
pass-through technique. With this 
method, after an incoming call is 
answered, the calling party enters an 
identification code, usually using the 
Touch-Tone telephone to enter the 
data. A valid code causes the pass¬ 
through circuitry to establish a full 
connection between the caller and 
the computer modem, A normal con¬ 
nection sequence then occurs. The 


relative ease of determining a secret 
code and gaining entry makes this 
system as susceptible to failure as the 
password approach is. 

Although these three approaches 
are effective for individual situations, 
none provides solid protection for the 
direct-dial computer-access port. Yet 
all are widely used. They should not 
be totally scrapped, but instead used 
to provide layers of security accord¬ 
ing to the requirements of the in¬ 
dividual installations. Unpublished 
telephone numbers and passwords 
are valuable defenses even if addi¬ 
tional security equipment and soft¬ 
ware are in place. 

An Emerging Technology 

Several new techniques aimed at 
limiting computer access are emerg¬ 
ing, Four are data encryption, voice 
and fingerprint recognition, and 
retina scan. The first is not actually 
an access-control method but a mes¬ 
sage-coding technique. Voice and 
fingerprint recognition, on the other 
hand, are normally used as a user- 
unique ''password'' to control com¬ 


puter access. 

The accepted method for data en¬ 
cryption is the National Bureau of 
Standards' Data Encryption Standard 
(DES). This technique scrambles the 
transmitted data by iterative multipli¬ 
cation with a randomly generated 
56-bit key. An additional 8 data bits 
in the key are provided for parity 
checking, thus making the DES key 
64 bits long. DES keys are themselves 
highly secret and must be guarded as 
carefully as passwords. 

The major drawback to data en¬ 
cryption is the high cost to imple¬ 
ment even a simple system. An en¬ 
crypted communications channel re¬ 
quires DES circuitry at both ends of 
a link. At the host computer, where 
the number of data-access ports is 
limited, the added cost of encryption 
equipment is small compared to the 
cost of the entire system, and the 
DES equipment is easily justified. 
Because similar equipment must also 
be installed at each terminal used to 
access the host computer, the result¬ 
ing cost to modify these terminals for 
data encryption can easily exceed the 
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$24.95. With diamonds pave' in screen $79.95. 18" 
14 kt fine chain $22.00 additional. Also available as 
Tie Tack & Cufflinks. Add $2.50 for postage and 
handEng, Spcdal pricing for bulk orders. To order 
phone 201-674-8123 or send^eck or money order lo: 

Latem. Inc. Dept. J 

600 Central Ave. 

East Orange, NJ. 07018 


ViSA.AMERICW 
EXPRESS AOZEFTED 


Sho«vn 

ActLiBlSlZC 


NSC 800 

Real Time Emulation 
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TDK Floppy Disks. 

jlnvaluable security for irreplaceable information. 

Today, more and more compantes are relying on convenient floppy disks to record, 
store and safeguard information, irreplaceabie information which is vJtai to their business 
interests. It Is precisely the value placed on this Information that makes the floppy disk an 
invaluable tool for storage and security. And this is where TDK floppy disks become invalu¬ 
able to you. TDK floppy disks ore guaranteed 100% error-free at the time of manufacture 
and certified for double-density encoding. Furthermore, each track of every TDK floppy 

I, - r disk is tested to exceed Industry standards.Including 

those of IBM, Shugart, ANSI, ECMA, ISO and JIS. Once you 
insert a quality TDK floppy disk into your computer system, 
you're guaranteed highly reliable, ultra smooth perform¬ 
ance. This is due to TDK's proprietary disk-burntshing tech¬ 
nique that provides optimum head'^to-disk contact. 

TDK floppy disks are available in 5V4 and 8-Inch sizes in 
the most popular formats. Each disk comes in Its own pro¬ 
tective Tyvek-type envelope* For a copy of our brochure, 
*'Some Straight Talk About Floppy Disks" write to: TDK Elec¬ 
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Park Drive, Pori Washington, NY 11050. or call 51W25-0100. 
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terminars initial cost by a factor of 
two or more. Furthermore, manage¬ 
ment of a DES key can prove difficult; 
a terminal with DES key codes in¬ 
stalled is an easy target for an 
unauthorized user and thus provides 
little security. The implementation of 
data encryption often only shifts the 
data-security problem from one of 
controlling computer access to con¬ 
trolling terminal use. 

Two other security techniques, 
voice and fingerprint recognition, are 
relatively new, expensive, and un¬ 
proven, but they could prove useful 
in the future. For use in monitoring 
dial-access connections, voice recog¬ 
nition is more attractive than finger¬ 
print verification because it does not 
require the use of additional hard¬ 
ware on remote terminal equipment. 
The purpose of both methods, how¬ 
ever, is the same: to identify the user. 

Tracking Attempts to Breach 
the System 

To monitor the effectiveness of any 
of these security methods, a com¬ 
puter system should also generate an 


audit trail, a record of the transac¬ 
tions it makes. A typical record 
would describe the telephone line or 
lines involved in each connection, the 
time and duration of each connec¬ 
tion, and the access codes used to 
establish the connection. A log of 
successful and unsuccessful access 
attempts should also be included. 
This record, coupled with the call ac¬ 
counting records generated by most 
of the modem FABX and telephone- 
company switching systems, can be 
invaluable in tracing computer 
criminal activity. 

User vs. Location Authorization 

The secixiity approaches described 
thus far are used to identify the user 
on a direct-dial access port into a 
computer. A second, highly accurate 
technique identifies the useFs loca¬ 
tion rather than the actual user or his 
terminal. Because most legitimate 
users access a company computer 
from home or a company field office, 
location identification can be an im¬ 
portant way to spot an unauthorized 
user. 


The Secure Access Unit (SAU) pro¬ 
vides the means to implement this 
technique. It verifies the location ol 
a direct-dial access request and 
denies access if the call originates at 
an unauthorized location. This sim 
pie, low-cost hardware solution 
operates outside of the host com 
puter equipment and its dial-access 
modems. The latter feature is impor¬ 
tant because many computer security 
problems stem from tlie unauthorized 
alteration of computer software 
or data by persormel who have access 
to the machine through unprotected 
online terminals. Once system soft 
ware has been altered, the security 
control on outside access may be 
compromised. 

The SAU telephone-line interface is 
housed in a package that's 8.5 by 11 
by IVa inches deep (see photo 1 and 
figure 1). It is installed between the 
direct-dial telephone network and 
the modem on a computer-interface 
port; it can also be used on the 
remote-access port of any remotely! 
controlled equipment and works 
with any conventional modem or ac- 


HP 9816 
¥llord Processor 

• Screen always shows final form of 
document with page divisions 

• Mistakes cannot cause loss of any text 

• Integral spelling checker-corrector with 
60,000 word dictionary 

• Keyboard overlay supplied 

• Header and footer. Auto page numbering 

• Superscripts and subscripts 

• Comment lines 
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» Table of contents generator 
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• Unprotected HP BASIC source code 
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In Less Than 3 Minutes 

Your IBM Model 50, 60, 65, 75, or 85 
Electronic Typewriter 

can be an RS232C PRINTER or TERMINAL 



CALIFORNIA MICRO COMPUTER Models 5060 and 
5061 can be installed easily and require NO modifications 
to the typewriter. 

For additional information contact: 

CALIFORNIA MICRO COMPUTER 
17791 Jamestown Lane Huntington Beach, CA 
92647 (714) 847-4141 
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The communications features of the CLEO-3270 Software 
package ailows your microprocessor to emuiate a cluster 
of IBM terminal devices. 

You don’t even need to change software on your main¬ 
frame computer, because for all it knows, it's communi¬ 
cating with a 3271-12,3275-12, or 3276-XX cluster. And 
the program will accommodate up to 8 terminals. 

The CLEO software provides the cluster emulation and 
makes the ASCII devices look like an IBM 3278 CRT and 
3287 printer. 

If your IBM mainframe doesn't support remote 3270 dus¬ 
ters. you need remote batch communications. CLEO-3780 
Software is your answer. 

For full details contact Phone 1. Inc., 461 North Mulford 
Road. Rockford. IL 61107: phone (815) 397-8110. 
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release disk space, dynamic memory 
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Speed.' Mode! 510 punches paper I ape at llOcps 
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inputs. The ASClI-to-Saudot code conversion per- 
mils direct keyboard entry for Telen/TWX Iransmis- 
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Junipero Serra Dr.. San Gabriel. CA 91776 * 213) 
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Z80 

DISASSEMBLER 
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Uses ^ilog Mnemonics, a!lows user dehned 
labeFs. strings, and data spaces. Source or 
listing-type output with Xref to any device. 
Available lor 2S0 CP/M or TRS-fiO. 


cess controller that functions with 
voice-band data communications. 
Typically installed on a wall in the 
telephone-equipment closet next to a 
computer room, the unit can alter¬ 
natively be rack mounted in the com¬ 
puter room. 

The SAU contains the circuitry 
needed to answer all incoming calls, 
accept a valid Location-Identification 
Number (LIN), and return a call to 
the appropriate location before a final 
connection is allowed. The return call 
prevents general unauthorized access 
by positively establishing the location 
of the calling party before allowing 
access to the computer. Note that the 
SAU identifies the proper location of 
a remote user but not his identity 
(unless the LIN is known to only one 
person). In general, the SAU woTild 
be used with several security mea¬ 
sures on a system. Passwords, soft¬ 
ware partitioning, and even data en¬ 
cryption could still be required to en¬ 
sure complete control. 

The SAU comes with a directory of 
return-call telephone numbers—a 
master number and as many as 99 
authorized-location telephone num¬ 
bers, Each telephone number can be 
as many as 16 digits long. From the 
master location, usually a secured 
telephone, the 99 other numbers can 
be added, deleted, or modified. 

The newly introduced Secure Ac¬ 
cess Multiport (SAM) can support 
2304 users and interface as many as 
64 telephone lines with one con¬ 
troller. Audit-trail record keeping, 
remote-access control of directory in¬ 
formation, and unique line partition¬ 
ing and return call routing options 
are also available for the multiple-line 
unit. 

The SAU can be used to access 
small single-line systems and the 
SAM can be used for larger systems. 
Usually the SAU operates with one 
telephone line. Because it must con¬ 
trol access into the data modem of 
the computer's interface port, it can 
function with any standard modem 
at any data rate. After allowing a user 
to access a protected computer, the 
unit becomes transparent during the 
actual data connection. The micro- 
processor-controlled device includes 
extensive self-test and maintenance 
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SHARP HAS DEVELOPED THE 
ICOMPUTER SYSTEM THAT LETS 
YOU DEVELOP THE CHIPS. 


Are you a custom program developer looking for a 
I cost-effective way to put your programs in module form? 

Or an executive looking for a way to get your 
company’s custom programs into the field? 

If so, Sharp has the simplest and most direct 
development system available. 

Introducing, the Sharp PC-1500A Computer, the 
CE-165 Writer and the CE-160 Memory Module. 

The PC-1500A is an 8K portable computer pro¬ 
grammable in BASIC, making it the ideal computer to 
take your completed programs into the field. It also 
serves as the input for the chip development process. 

When used with the CE-165 Writer, the 
PC-1500A gives you the ability to write and verify 
your own programs into 16 8K-byte memory 
modules all at the same time and all in an 
incredibly fast 8 seconds! It also erases 16 
chips in only 10 seconds! 

With this kind of simplicity and 
speed, you can control your own 
delivery schedule, inventory 
and distribution. 


And finally there’s the small matter of the chip. 
It’s another big plus for our system. The Sharp CE-160 
Memory Modules are made with CMOS technology 
and lithium batteries that assure years of retention. 
They’re even made with a security circuit that guards 
against “L-LIST” commands. 

All in all, the remarkable system gives you the 
ability to develop your own chips while retaining con¬ 
trol and confidentiality over your own programming. 

To find out more or to learn how this system 
can be customized to meet your needs, call Sharp at 
(800) 526-0264 or (201) 265-5600. Ask for 
Systems Division, Vertical Marketing Group. 
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Figure 1: A block diagmm of the Secure Access Unit's circuitry. 


capabilities, fail-safe control of 
malfunctions, and remote testing 
features. 

Figure 1 is a block diagram of the 
SAU's circuitry. The device normally 
derives power from a wall-plug low- 
voltage hansformer. The circuit board 
is enclosed in a metal housing with 
a hinged-cover door that can be 
equipped with a locking latch. 

The SAU interfaces the telephone 
line through the 'TIP' and 'TRING" 
terminals. Detection of the ring 
current is accomplished with the 
block marked Ring Detect, an opto- 
isolator coupler detection circuit that 
provides high isolation between the 
telephone line and the SAU's control 
circuits. The 6503-based main con¬ 
troller analyzes the ring signal infor¬ 
mation and answers the incoming 
call by operating relay K2. Next, a DC 
loop load circuit blodc and an AC line 
interface block are connected to the 
TIP and RING terminals. The SAU is 
then prepared to receive the UN as 
a tone code from the calling party. 

After the SAU receives the UN, a 
sequence of sbc digits, it checks the 
code against a table of telephone 


numbers stored in its directory. If a 
match is found, it uses the tone 
generator to send the user an 
acknowledgment tone and then 
monitors the DC loop conditions for 
the proper network disconnect signal 
to ensure that the user has properly 
hung up the telephone handset. If 
this network signal does not occur at 
the appropriate time, the SAU begins 
a forced disconnect procedure. 

The SAU also terminates incoming 
telephone calls that do not result in 
a valid LIN code within a preset time 
period. This function prevents a 
caller from hanging on the line to tie 
up the device and the computer port 
it protects. 

As depicted in the operational flow¬ 
chart in figure 2, the SAU continues 
its security function by returning to 
an off-hook state and dialing the tele¬ 
phone number that corresponds to 
the valid LIN it received. After the 
user answers this return call and 
enters a one- or two-digit connection 
code, the SAU activates its associated 
modem and relay K1 to connect the 
user through to the host computer's 
modem. The SAU monitors the con¬ 


nection first through the normal line- 
interface circuit block to ensure a 
proper modem handshake sequence 
has occurred and then through the 
high-impedance loop-monitor circuit 
block to detect the completion of the 
call. When this call is complete, the 
SAU returns to its idle state, ready to 
receive the next call. 

The SAU can interface the host 
computer modem in one of two 
ways. Because normal direct-dial in¬ 
terface ports are arranged with auto¬ 
matic answer modems, the SAU's 
primary interface arrangement is 
through the ring-generator circuit 
block; the unit is wired to the modem 
through the two terminals marked 
MODEM TIP and MODEM RING. 
When the SAU is ready to activate the 
modem, it synthesizes a high-voltage 
20-Hz ring signal that it transmits to 
the idle modem. The modem, inter¬ 
preting this signal as an incoming 
call, connects to the MODEM TIP 
and MODEM RING lines to answer 
the call. The SAU then operates the 
K1 relay and connects the modem to 
the normal TIP and RING telephone 
lines. 


420 October 1983 © BYTE Publkatiflns Im 







































































































Sleeves of 1^vek* 
protect your data investment 
better than paper. 

Here's vrhy: 


1 . TYVEK* spunbonded 
olefin has more than twice 
the strength of good quality 
paper. 

2. TYVEK does not lint 

3 . TYVEK is smooth and 
nonabrasive. 

4 . TYVEK is chemically 
clean...has a neutral pH. 

5. TYVEK reduces static 
problems. 

6. TYVEK is unaffected by 
water. 

With TYVEK, you don’t 
have to compromise on any 
important sleeve criteria. 

You get it all. That’s why 
TYVEK is still the best way to 
protect your diskettes. 

For more information, 
write: Du Pont Company, 
Room X40133, Wilmington, 
DE 19898. 

* Du Pont registered trademark. 

DuPbnt makes TWEK, not sleeves. 
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“WHY PAY MORE” 
COMPARE THESE PRICES 

MC-P APPLICATIONS 

BRINGS SOFTWARE & HARDWARE 
AT UNBEATABLE PRICES 


SOFTWARE 


UST OUR 

APPLIED SOFTWARE TECHNOLOGY 


VerRaForm 

S389 S252 

ASHTON TATE 

Financial Planner. 

700 

452 

BPI ACCOUNTING SYSTEMS 

GL/AP/AR (Each) .. 395 

285 

FOX & GELER Qurck Code 

295 

184 

HOWARD SOFT 

Real Estate Analyzer II.. 

. 195 

126 

LIFETHEE Volkswriter 

195 

129 

MICROSTUFF Crosstalk_ 

195 

125 

MICROPRO 

Word Star w/Applicard 

495 

345 

MICROSOFT 

Flight Simulator . 

50 

33 

PBL CORPORATION 

Personal Investor ... 

145 

94 

PEACHTREE 

Peach Pack (AR, AP. GL) 

595 

300 

SOFTWARE PUBLISHING 

Pfs: File 

Apple. .. 

125 

81 

IBM .... 

140 

91 

Pfs: Report .. 

. 125 

81 

SORCIM SuperCalc. 

195 

130 

SNAP5E File Manager- 

. 150 

97 

VISICORP 

Visicalc...- 

, 250 

165 

Visitile (Apple) __ 

250 

165 

Visifile (IBM).. 

300 

198 

VisiSchedule... 

300 

198 


LOTUS 1-2-3 

S32500 

WORD STAR PRO 

S43500 

DBASE II 

S 395 ®® 

EDIX/WORDIX 

S129°° 

MULTIPLAN 

$16800 

HOME ACCOUNTANT 

S 4900 

BANK STREET WRITER 
s 4000 


TANDON T100-2 

*235°° 

OKIDATA 92 

S49900 

AMDEX COLOR II 

HI RES RGB 

$42500 

AST MEGA PLUS 64K 
$32000 

NOVATION J-CAT 
$10500 

EPSON FX 100 

*635°° 

HERCULES GRAPHICS CD. 

*35900 

USI MULTI DISPLAY CARD 

*33900 


HARDWARE 


LIST OUR 

HAYES MICROCOMPUTER PRODUCTS 

Hayes Stack Chronograph 

(RS-232)^ .$249 182 

Hayes Stack Smart Modem 

(RS-232] _ __ 289 214 

Smart Modem 1200 


(RS-232) 

699 

505 

ADVANCED LOGIC SYSTEM 

(Apple II) 

Z-Card 

169 

110 

Printer Mate (Parallel) 

99 

49 

' CP/M Card (W/ CP/M 3.0) 

399 

300 

MICROSOFT 



Soft card (Apple) 

345 

242 

Ram Card (Apple) 

100 

70 

64K Ram Card (IBM) „. 

350 

245 

MPC PERIPHERALS (Apple) 



Parallel Interface Card 



(w/Cable) 

90 

63 

NOVATION 



Apple - Cat II 

389 

260 

212 Auto Cat..... 

695 

561 

Smart-Cat 103/121 . 

595 

416 

Smart-Cat 103 

249 

174 

PERSONAL COMPUTER PRODUCTS 

Appllcard 6 Mhz.. 

375 

265 

Applipac: 4 Mhz Applicard & 


Max 80 Col Card 

620 

334 

KRAFT Joystick 



IBM 

70 

46 

Apple 

65 

42 

VERBATIM DISC 



S/S D/D 10 Pk 

49 

24 

AMDEK MAI BOARD 

599 

455 

ELECTRONICS PROTECTION 

DEVICES 

Lemon . 

60 

39 

Peach .. 

98 

63 

OUADRAM 



Quadboard 64K .. 

395 

285 

Quadboard 512 + 64K 

325 

240 

MEMORY CHIP SET 



(64K/9 chips} 

95 

55 

PRINTERS 



Mennesman Tally MT 160L 

798 

635 

NEC 8023A 


395 

MONITORS 



Amdek 12"310A .. 

230 

169 

Panasonic CT 160 Co1or_ 

399 

305 

Princeton Graphics 


485 


CALL FOR OTHER SOFTWARE & HARDWARE PRICES 

“International Dealer Enquiries Welcomed” 


MC-P APPLICATIONS 

111 W. St. John St., Suite 307 

San Jose, CA 95113 Phone (408) 293-3360 

Telex: 294207 MCPA UR 
HOURS: 8 a.m, to 5:30 p.m. — Mon. - Sat. 

{Phone Orders Only on Sat) 


TERMS: All prices subject lo change. Cashiers check/MO/ 
Sank Transfer. Allow time for company or personal checks to 
clear. Prices relied cash prepaid discount. VISA/MASTER 
CARO/COD/PO's 3%. California residents add sales lax. 
SHIPPING: $2 per item lor UPS surface (S6 for Blue Label) 
within continental USA. 
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Figure 2: Thi^ flowchart describes the Secure Access Unit's fSAU) operation. Note that if 
the unit receives an invalid (false) Location-Identification Number (UN), it aborts the at¬ 
tempt to access the host computer and returns to the idle state. 


An auxiliary connector (marked m 
figure 1 as the optional modem con¬ 
nector) and the modem-interface cir¬ 
cuit block provide additional control 
leads and functions to activate an 
originate-mode modem. In this inter¬ 
facing scheme, the SAU connects the 
MODEM TIP and MODEM RING 
lines to the telephone lines while it 
operates a control lead to the 
modem. The modem is forced into 
the connection state—originate 
mode—and listens for the normal 
answer-tone carrier signal from the 
user's modem. After the connection 
is established, the SAU resumes its 
line-monitoring functions. 

Several control and dialing features 


are provided in the SAU's software. 
For installations with full automatic 
modem equipment at both ends of 
the connection, the SAU can function 
without the need for a connection 
code from the user after the return- 
call operation is complete. Also, the 
device can be requested to dial out 
one of ten 16-digit prefix numbers 
before dialing a regular number from 
its retum-caU directory. This system 
has two advantages: it allows tele¬ 
phone numbers as long as 30 digits 
to be dialed, and the prefix numbers 
need only be entered into the direc¬ 
tory once. 

The SAU performs several self-tests 
before it answers an incoming call. 


The best of UNIX'" 
and more for CP/M'" 

CLIP/»499S 

Nortsk, ^5 day. mortey back guarantee’ 


CLI P runs as a standard CP/M 2.2 program 
replacing the console command processor 
with a powerful UNIX-like shell. CLIP, 
optimized for the Z80, takes only 5.2K 
of additional memory when running 
your applications programs. 

• Over 50 resident commands 
e Editing keye 

Single keystroke commands allow you 
to edit and recall your last 10 commands 
—just like a word processor! These 
editing keys may be used within most 
existing programs, too. 

• UNIX-llke enhancements 

CLIP brings the most powerful UNIX 
featuresH namely J/0 redirection and 
pipes, to CP/M. 

e Design your own commands 

CLIP is also a powerful “macro" pro¬ 
gramming language replacing SUBMIT 
with; 

Conditional command execution 
Argument and switch parsing 
Command tracing 
File I/O (OPEN, GET, PUT, CLOSE) 
Extensive string manipulations 
e Suilt-ln calculator 
This binary, octal, decimal, and hex 
calculator can pass its results to pro¬ 
grams, macros, or 10 memories, 
e 8uilt-ln universal text editor 
e And much morel 

On-line HELP, file searching, user 
defined prompt, and multiple commands 
per line. 

Software Tools Package >25 

A set of fourteen software tools, inspired 
by UNIX, complement and enhance CLIP. 
These tools contain: a sorter, binary file 
editor, resynchronizing file comparer, 
pattern matcher, word extractor, and more! 

File Encryptor >25 

This program will keep letters, data, 
programs, or any CP/M file secure. 

CLIP, Tools and Encryptor >99*9 

Experience more productivity and control 
of CP/M today! With our money back 
guarantee, you have nothing to lose! 

Visa/MC/Check/MO/PO accepted 
Add $3,50 shipping. A2: 7% tax 

Formats 8" S S S D/Osbo me/ Kay pro/ Ap plo/ 

H oath K i t/N orthsta r/VTl 80+Rai n bo w/Xe ro x 820/ 
Mi c ro Dec Ision/Superbra i n/N EC -8001 

‘10% restocking fee 


Thoughtware, Inc. 

800-821-6010 602-327-4305 

Orders Technical 

PO. Box 41436 
Tucson. A2 85717 
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Active 

Electronics 

NUMBER ONE IN 
QUALITY 
SERVICE 
AVAILABILITY 

THE WORLD*S MOST 
COMPLETE PROFESSIONAL 
AND HOME ELECTRONICS 
ENTHUSIAST INVENTORY 

* Semiconductors + Memories 

* Microprocessors + Support Circuits 

* Microcomputer Systems + Peripherals 

* Passive Electronic Components 

* Hand Tools, Wire Wrapping, 

Soldering Equipment + Hardware 

NOW AVAILABLE ~ FREE 

1983 80‘pag9 catalog 

A complete listing of products 
and specifications 


Call, write or circle the 
inquiry card for your 
free copy today. 


P.O. Box 8000, Westboro, Mass. 01581 

CALL TOLL FREE: f-800 943-0674 

Mass customers call (617) 3660500 


Circle 14 on inquiry card. 


These include functional verification 
of the tone generator and receiver, 
tests of the telephone line loop 
voltage and impedance, tests of the 
connection veracity between SAU 
and the modem, and verification that 
the proper connection arrangement 
exists between the SAU and the tele¬ 
phone line* Should a test fail, the unit 
does not answer calls, thus guaran¬ 
teeing that no malfunctions occur 
during the critical return-call 
operation. 

In addition to performing self-tests, 
the SAU can be placed in a remote- 
test operating mode* Remote testing 
allows a reading of the directory serial 
number (not its contents), measure¬ 
ment of tone levels and frequencies 
from the tone generator, correct 
operation of the tone receiver, and 
verification of the connection wiring 
to the companion modem. As are all 
the SAU's operations, the remote-test 
state is protected by the retum-caU se¬ 
quence to prevent unauthorized 
remote-controlled tampering of the 
unit. 


The SAU/SAM return-call security 
technique, like almost any computer- 
security method, increases the time 
needed for access-port connection. In 
a normal automatic-answer direct- 
dial modem setup, it adds approx¬ 
imately 15 to 45 seconds to the time 
required to establish a data connec¬ 
tion—the time it takes the user to dial 
the LIN and that required for the 
return-call operation. Once a data 
connection is established, the unit 
does not delay the actual data trans¬ 
mission. 

Password and voice- and finger- 
print-recognition security schemes 
take less overall time than the unit; 
the data-encryption approach prob¬ 
ably increases the call duration, 
though, because it reduces data 
throughput. Time added to make a 
connection can be an annoyance, but 
it's a minor inconvenience compared 
to those resulting from unauthorized 
entry into a corporate computer's 
data banks. 

Similar to the SAU technique is the 
manual call-screening process in 
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which an operator (instead of thel 
SAU) verifies each incoming call byj 
returning a call to a prearranged] 
telephone number. Unless the cahing 
party has wiretapped the telephone 
line or broken into the location of the 
authorized telephone number and 
guessed the correct LIN, this return- 
call operation is very effective at 
establishing a legitimate connection. 
Such techniques as encryption, pass¬ 
words, or pass-through connections 
cannot provide a similar level of 
security at a comparable cost. 

Remember, however, that the| 
SAU/SAM does not provide the total I 
solution for every situation. Layers of 
security control are crucial and 
should be carefully considered before 
a total direct-dial-access security 
package is chosen, ■ 


Colkn GiUard holds a master's degree in com¬ 
munications from Stanford University and writes 
frei^uently on computer-related subjects, Jim Smith 
is a partner m Omnicom Engineering a design firm 
that developed the LeeMAH Security j%ccs;s 
products. 
















FOR YOUR BOTTOM LINE. 


IVLPHA SORWAftE 

Data Base Manager 11 
Apple IBM Connection 
hRT SCI 
Magic Window II 
Magic Calc 
Magic Memory 

Mhtok-tati 

Friday 

Bottom Line Strategist 
Financial Ptanner 

APPLIED SOFTWARE 
(technology 

VersaForm 
0 base 

BPS 

BPS Business Graptiics 
iCOMPREHENSiVE SOFTWARE 
PC Tutor/PC Pal Combo $ 79 
ICondor Computer 

Condor til 

■CONTINENTAL SOFTWARE 

Home Acoounlant Plus 
Home Accounlant 
llor Apple II) 

FCM (for Apple tl) 

FCM ifor IBM PC) 

IDATAMOST 
Write On 

REiP (Real Estate) 
lOIGITAL RESEARCH 
CP/M 86 

Concurrent CP/M 86 

lEAGLE SOFTWARE 
Money Decisions 
lEKERGINIG TECHNOLOGY 
Offix 

Edix/WordiJt 
I FOX AND (SELLER 

Quickcode 

IHAYDEN SOFTWARE 

Pie Writer (lor Apple 11} 

Pie Writer (for IBM PC) 

I HOWARD SOFTWARE 
Real Estate Analyzer 
Tax Preparer S3 


$169 

$139 

$109 
$109 
S 74 

$.199 

$279 

$459 


$249 

$145 

$279 


$439 

$ 99 

$ 49 
$ 69 
$ 85 

$ 89 
$129 

$ 50 
$259 

$129 

$ 79 
$279 

$184 

$109 

$139 

$185 

$185 


HUIIANSOFT 

DBplus $ 89 

lUS 

EasyWriter II $229 

EasySpeiler tl $149 

Financial Management 
Series $939 

INNOVATIVE SOFTWARE 

TIM III $299 

fast Graphs $169 

INSOFT 

Data Design $169 

ISH 

Math emagi e/G raph m agjic 
Combo $119 

UK 

Data Perfect $ 89 

Letter Perfect $109 

LEXISOFT 

Spellbinder 

LIFETREE 

Votkswriler 

MARK Of THE UNICORN 

Final Word $199 

MICRO PRO 

WordStar $289 

SpellStar $159 

MailMerge $159 

WordStar Prolessional 
(WS/MM/SS) $549 

WordStar wrtb Applicard $389 

MICROSOR 

Multitool—Financiat 
Statement $ 79 

Multitool—Budget $119 


$249 

$129 


IIICROSTUF 

Crosstalk 


$129 


MUSE 

Super Text Professional $ 79 

NORTH AMERICAN BUSINESS 
Memory Shift $ 79 

Answer $189 


OASIS 

The Word Plus $119 

ORGANIC 

Dalebook II $239 

Milestone $239 

PBL 

Personal Investor $149 
PEACHTREE 

Pea chtext (tor A ppl e 11) $159 
Peachpak-GL/AP/AR $269 
PERFECT SOFTWARE 
Perfect Writer $239 

Perfect Speller $149 

Perfect Calc $149 

Perfect Filer $289 


PETER NORTON 
Norton Utilities 


$ 59 


ROSESOFT 

FroKey $ 59 

SIERRA ON LINE 

Screenwriter Professional $149 
The General Manager $169 

SILICON VALLEY SYSTEMS 
List Handler $ 69 

Word Handier $139 


SOFTWARE ARTS 

TK! Solver 

SOFTWARE PUBLISHING 
PFS: Write 
PFS: Fite 
PFS: Report 
PFS: Graph 

SOFTWARE TECHNOLOGY 
FOR COMPUTERS 

The Creator 
SORCIM 
SuperCalc 
SuperWriter 
SpellGuard 

VISICORP 

VisiCalo 

VisiSchedule 

VisiTrend/Flot 


$219 

$ 99 
$ 99 
$ 89 
$ 99 


$219 

$129 

$179 

$129 

$169 

$219 

$219 


For more mtormalion on our complete tine of software and accessories 
calf ottr toll-free number for a FREE copy of The Softiirte Catalog 


^ dBase II 

$399 

1-2-3 

$339 

WordStar 

MailMerge 

*359 

Multiplan 

*189 

PFS; File 

PFS: Report 

«189 

VisiCalc- 

Advanced 

$299 

PeachText 

MultiMate 

5000 

$299 

*249 

VisiWord 

*279 

VisIFile 

*219 

for IBM PC 

DB Master 

»159 

for Apple II 

SuperCalc 2 

*179 


FREE- 


Diskette Library Case 

. . . with your order This attractive 
case protects, indexes and stores 
10 diskettes for quick retrie\/a1. 
Normally a $10 value, it is now 
available FREE to Softline customers 


TERWIS: 

Checks—allow 14 days to ciear. Visa and MasterCard—add 3%. COO orders—cash, m.o. or 
certified check—add ^3.00, Shippingaod handliriEUPS surface—add $3.00 per item (UPS Blue 
$6,00 per ilem). NY State Residents—add 8.25%. Ail prices subject to change. 




To Order call 

- 800 - 221 - 126 ( 

n New York State call (212) 438-6053 

For technical support __ 


Mondai 

and information call 

^^^^(212) 438-6057^^^H 



thru Friday 
9:00 AM - 7:00 PM 


10:00 AM 


Sundays 
- 4:00 PM 



Circle S47 on irtquiry card. 



jrSoff//ne Corpora f/on 

f 1333 60 th Street. Brooklyn, N. Y. 11219 























For IBM-PC a 
New, easier-to-use prograi 
And you won’t have 


[f you're like most personal computer users, 
you’re not using your computer as much as you 
expected to. 

You find the software too complicated. 

Too much to read. 

Too much to remember. 

Too much new software being offered. And 
too difficult to find out what works best. 

Help Is On The Way. 

Software Digest is a unique new monthly ser¬ 
vice that will make your life simpler. And help 
you get more out of your computer. By making 
software easier to use. And easier to compare. 

We’ll digest programs ^or you. 

Every month you’ll get a valuable 
new program to simplify a specific task. 

On disk. Ready to run. 

Plus brief demonstrations of more 
comprehensive programs in that same 
category. Also on disk. 

We’ll digest information for you. 

Every month you’ll get a concise 
buyer's guide with clear comparisons of 
all major programs of that type. 

We’ll digest opinions for you. 

Every month you’ll get the results of an up- 
to-date survey showing how a large number of 
actual users, as well as reviewers, rate each pro¬ 
gram for ease, performance and reliability. 

Sharp Focus and Brevity 
To Save Your Time. 

We’ll focus sharply on one important 
application eoery month. 

The first month, we’ll cover word processing, 
including spelling programs. The next month, 
personal record keeping. Spreadsheets, invest¬ 
ment analysis and other categories will follow. 

We’il eliminate the technical Jargon. Cut out 
excess wordage. Boil things down to essentials. 
And organize the facts to make them more useful. 


Everything will be in plain English. And there is 
a separate edition for your system. So you won't 
have to wade through information for other 
computers. What you get from us, you can use. 

A Sweetheart of a Disk. 

The heart of Software Digest is its monthly 
disk—you'll get a different one each month. 

We'll pay substantial royalties for streamlined 
versions of valuable programs that meet our stan¬ 
dards of simplicity and reliability. 

You’ll get these praprams as part of our 
seroice. At no additional charge. 

And we'll make them so simple that 
you can run them immediately. 
Without a manual. 

Each disk will also contain 
demonstrations of other pro¬ 
grams in the same category from 
leading software houses. You’ll be 
able to try out these programs in 
your own office or home. At your 
convenience. Without any pressure. 
There will also be several addi¬ 
tional features on each monthly disk. 
Utility programs that will grow into 
a valuable program library. A serialized 
"computer literacy" course to help you 
really master your computer. And—for a little 
diversion—a game every month. 

All on a disk. Ready to run. 

Why You Will Like Our Programs. 

Let’s consider the first program you’ll get 
from us. The Software Digest Letter Writer. 

Most word processing programs try to outdo 
each other with a multitude of functions. 

But you need a word processing program 
primarily for writing tetters or memos. 

And you'd like it to be simple. 

So we’re going to give you the kind of pro¬ 
gram you’ll really like to have, but haven't 
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pie users. 

It a surprisingly low cost, 
ead any manuals. 


been able to find. An extremely simple word 
processing program —loith a minimum of 
commands and instructions — to make it 
easier to handle your business and personal 
,correspondence. 

If you already have a more complex word 
processing program, you can save it for those 
less frequent occasions when you have to 
write a multi-page report, or a book. 

If you don't have such a comprehensive 
program, but need one. Software Digest will 
help you make an intelligent selection. 

Subscribe Now and Save 40%. 

Individual issues of Software Digest will be 
available at computer and book stores, later 
this year, at the single issue price of $25. 

But you can save 40% by subscribing in ad¬ 
vance. The cost to subscribers will be only 
$15 per issue—including the monthly disk. 
A tremendous bargain. 

You’ll be billed for only one issue at a time. 
after it is mailed to you, not before. 

Another advantage of becoming a subscri¬ 
ber is that you^ll haoe 10 days to examine 
each issue and actually try out the programs. 
If you're not fully satisfied, just send it back. 
The charge and your subscription will then be 
automatically cancelled. 

Subscribe today, while this special offer is 
in effect. You’ll save money. And you’ll be able 
to build a complete collection of Software 
Digest programs and guides—beginning with 
the important first issue. 

software 

Digest 

P.O.Box 10 Merion, PA 19066 

Software Digest is a trademark el Software Digest Inc.; IBM-PC, Apple and Franklin are 
trademarks of IBM Corp., Apple Computer Inc. and Frankiln Computer Corp. 


CREDIT CARD HOLDERS MAY ORDER TOLL-FREE: 
IBM-PC Edition. . . 1-800-345-8500— Ext. 400 
Apple Edition_ 1-800-345-8500— Ext. 401 

r--—-- 1 

I RISK-FREE CHARTER SUBSCRIPTION APPLICATION I 

Software Digest 
P.O. Box 10 
I Menon, PA 19066 

I Please enter my subscription to Software Digest, beginning with j 

[ the first issue, at the special subscriber's price of $15 per month, j 

j Bill me or charge my credit card account after each issue Is mailed. [ 

I ! have the fight to cancel at any time. I also have the right to return I 

I any issue wrthini 0 days after receipt, in which case both the charge i 

for that issue and my subscription will be automatically cancelled. I 

PLEASE TYPE OR PRINT VERY CLEARLY. THANK YOU. 

Name_____ 

I Company (if applicable)_ | 

Address___ 

I City, Slate, Zip_ I 

r □ Bill me. □ Bill my company (Purchase Order No._) t 

t Charge to my' □MasterCard QVIsa □ American Express I 

I CardNo.-^_ ___ _ [ 

Exp. Date_Signature_ 


I IMPORTANT - SPECIFY YOUR COMPUTER MODEL BELOW 

I Mmum of 64K memoiy f48K for Apple models} one 5'/^ disk 

drive required, ft you don 'f have enough memory or a disk drive, your 
j oompufer deafer can easily add it to your system 

i □ IBM-PC or Other computer that runs IBM-PC software. 

□ Apple, Franklin or other computer that runs Apple software. 


If you are interested in receiving Software Digest for 
another make of computer, please indicate your mode! 
and operating system below. We will Inform you when 
Software Digest begins an edition for that system: 


I 1^___Tj I 

I_J 


Circle 436 on Inquiry card. 


am October 1983 427 


















Software Review 


More Unix-Style Software Tools 

for CP/M 

The CP/M Microtools include the most popular utilities available 

for the Unix operating system 

by Christopher O. Kern 


Microtools, a package of Unix-style utilities for the 
CP/M environment, testifies to the popularity of the Unix 
operating system and its utilities. The 26 programs in 
this package can be used with regular CP/M or with 
CP/M enhanced by Microshell, a command interpreter 
similar to the Unix Shell. Microshell replaces the stan- 


At a Glance 

Name 

Mfc retools 

Type 

Unix-style utilfties for CP/M 

Author 

Donald Graft 
Mlcrotool Software 
POB U 

Naperville. IL 60566 

Distributor 

New Generation Systems Jnc. 

2153 Golf Course Dr. 

Reston, VA 22091 
(703) 476^9143 

Price 

S150 

Format 

Various CP/M floppy-disk formats 

Computer 

8080/8085/Z80-based computers wim the CP/M-80 operating 
system 

Documentation 

73-page users manual 

Audience 

Business users and hobbyists who want the uDfities available on 
Unix 


dard console command processor (CCP) of CP/M and 
creates a Unixdike framework within which the Micro¬ 
tools programs run. Both Microtools and Microshell are 
distributed by the same company, hence it's not surpris¬ 
ing that they work together. 

The Microtools package is similar, in many respects, 
to another set of Unix-style software tools, called Unica, 
w^hich 1 reviewed in a previous issue (see "Microshell 
and Unica: Unix-Style Enhancements for CP/M" 
December 1982 BYTE, page 206). There is some overlap 
between Microtools and Unica. For example, both prod¬ 
ucts include pattern-matching programs modeled after 
the Unix grep family of utilities and both offer file- 
comparison programs based on the diff utility that is 
available on Unix s 3 /stems (see listing 1). 

The two products are guided by the same philosophy 
of small, general-purpose programs, as well. Both, for 
instance, provide a consistent command syntax. Options 
and parameters for the programs are specified in a 
similar manner for all the programs in each package. 

The programs in each package are also designed to 
work together. Using temporary files, they can be com¬ 
bined in "pipelines" that read the output of one program 
into the input of the next program, as shown in listing 
2c. Both packages feed the output from one program to 
a temporary file, from which the next program reads its 
input. That means that the time required to execute a 
pipeline is equal to at least the sum of the times required 
to run the programs individually. Unica is also capable 
of these composite functions. 

Under Unix, which is a multiuser, multitasking oper¬ 
ating system, the programs in a pipeline execute simul¬ 
taneously. The system provides coordination and trans¬ 
fers data between them. 

There are some important differences between Micro- 
tools and Unica, however. The Microtools programs are 
all designed to be compatible with the Microshell com- 
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Listing 1: A comparison of the Microtools and Unica utility programs made by using the OOl program. 


rUNCTlON 

concatenate files 
Last words in file 
compare text files 

search for regular expression in file 
create file link 

create pipeline without Microshell 
concatenate files horizontally 
Sort lines in memory 
Save temporary file from pipeline 
?ind unique lines in file 
Sount words, lines, characters 

?rint files in columns 

Print lines common to two files 

Encrypt file 

2ut columns from file 

Elemove editor commands 

Echo arguments 

Search for string in file 

drive, user for Microshell 
Merge sorted files 

Item from list for Hicroshell 
Print files in pages 
Print records on separate lines 
Delay processing 
Split file into pieces 
Find strings in binary file 

Compare binary files 
Copy file< s) 

create disk allocation map 
Compute file CKC 
List contents of directory 
Change name of file 
set (Change) file attributes 
Find spelling errors 
rransiiterate characters in file 
3ok up words in dictionary 


MICKOTOOLS 

UNICA 

cat,com 

cat.com 

deform.com (option ) 

wx,com 

diff.com 

sc.com 

grep.com 

sr,com 

In.com 

Inicom 

p. com 

(not necessary) 

paste.com 

he.com 

sort.com 

art.com 

tee.com 

tee.com 

uniq.com 

srt.com (option) 

wc.com 

wc.com 

col♦com 

n/a 

com.com 

n/a 

crypt,com 

n/a 

cut,com 

n/a 

deform.com 

n/a 

echo.com 

n/a 

find,com 

n/a 

get.com 

n/a 

merge.com 

n/a 

next * com 

n/a 

pr.com 

n/a 

rec,com 

n/a 

sleep.com 

n/a 

spl.com 

n/a 

str,com 

n/a 

n/a 

be.com 

n/a 

cp.com 

n/a 

dm,com 

n/a 

fid.com 

n/a 

l3.com 

n/a 

mv.com 

n/a 

9fa.com 

n/a 

sp.com 

n/a 

tr,com 

n/a 

wl,com 


land interpreter The Unica programs, on the other 
land, are designed to stand alone, although I have used 
[most of them under Microshell with no serious ill ef¬ 
fects, The Microtools programs were written in C (alas, 
no source code is included). The Unica utilities, by con¬ 
trast, were written in a structured Z80 assembly lan¬ 
guage, As a result, the Microtools programs tend to be 
somewhat larger and slower than their Unica counter¬ 
parts. 

Microcomputer Software Tools 

The Microtools packages are distributed by New Gen- 
leration Systems of Reston, Virginia, the manufacturer 
of Microshell, and their compatibility with Microshell 
is one of the main features of the programs. As you 
might suspect, the company recommends Microshell for 
[use with Microtools. 

The Microtools programs, however, can also work with 
I the normal CP/M command interpreter. They contain 
code to perform input and output redirection and a 
special, separate utility simulates pipelines. It works by 
creating a file for submit.com, the batch-processing pro¬ 
gram supplied with CP/M. 


Nevertheless, pipelines are much simpler and deaner 
under Microshell. And Microshell provides many other 
features that these programs can use. The most impor¬ 
tant is the ability to create ''shell files " also known as 
shell procedures. As the name implies, these files are 
executable procedures. Their components are whole pro¬ 
grams rather than the statements of a programming lan¬ 
guage. 

Two Microtools programs, get.com and next.com, are de¬ 
signed especially for MicrosheU. They manipulate values 
in memory that can be used within shell files to pass 
parameters to programs or to alter program flow. 

For example, next.eom and another Microtools program, 
fiiid.com, can be used to create a shell file for erasing some 
members of a group of related files. This shell file is in¬ 
voked by typing 

eraq <ambiguous fil€name> 

after which you're prompted for the files you want to 
erase. 

The source code—a normal text file—is shown in listing 
3. The first line uses the -w option of the find program 
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NEVADA 


NEVADA 


FORTRAN COBOL 


"If you want to learn or teach someone FORTRAN, this is the 
package to buy." ACCESS, March/April 1983 

Pertecl for leaching FORTRAN Perfect for learning FOR¬ 
TRAN Perfect for Scientists and Engineers. Based upon 
the ANSl-66 standards (FORTRAN IV). advanced features 
include IF.. TFiEN . ELSE constructs. COPY statement, 
CHAINing with COMMON, TRACE style debugging and 
150 verbal error messages. What’s more, you can intermix 
in-line FORTRAN and Assembly Language statements for 
those special Micro needs! Get yours today. Diskette comes 
with214‘page manual, 


NEVADA 

PAjOT 

Why has Nevada PILOT become so popular? It’s definitely 
easier to learn than BASIC The documentation (114 pages) 
by Professor Starkweather is exceptional! And, it meets ail 
the PILOT-73 standards with many new features, including 
a built in full-screen text editor 

Perfect for training, testing, virtuatly ail programmed instruc¬ 
tion and word puzzle games Order yours now! Diskette 
and manual come with 10 FREE programs. 

NEVADA 


EDIT 


IM 


"A weit-thoughl-out product with excellent documentation 
and an astoundingiy low price Mfcrocomputing, May 1903 

Now, high quality text editing for micros Nevada EDIT is 
great for program editing, as il was designed specifically 
to create COBOL. BASIC, and FORTRAN programs. It's a 
character-oriented full-screen video display lexi editor 

Simple to configure You can customize tab stops, default 
file type, keyboard control key layout, and CRT by menu 
selection. 

CP M IS a registered ttadem^irk ol Digital Fle.search Iric THS-BO tsa ri?r.]ts,teTuiJ ttadu 
rnatk o1 Tantly Corp Apple II is a trademark Apple Compulor Inc Ostinrno is a Mjq 
islerncJ iratkJfnarK Qt OsbnrnD CompuiRi Corp Union e?0 a tradfirn.irk d( Xirro* Cprp 
Kayprn ta a PaPornark ijf Ndn-lmear Svs Heafti Zornlli ts a irarifirTiar'k of HoiHiJIi Corp 
IBW IB fi tracJemarh pi InEarnaimnal Business Mat Imujs Ctifti Nuvad.i COBQl Nev.ifJ.t 
rORTRAN Nevada PILOT. Nevata FDl r jind tiks Ctmipiiling aw Madomaiks ol EHis 
Ccimpiiliny Int; c T9B3 tillsComptitinq Inc 


o 


Nevada COBOL is based upon the ANSF74 standards with| 
many advanced features. It's field-proven with thousands 
of users world-wide in Business. Government and Educationl 
The exceifenl documentation (165 pages) is used as a ciass| 
room text at a number of colleges 

Because of Nevada COBOL's superior design, it requires 
about half the memory of competitive COBOL compilers. 
This major advantage is just one reason many business 
programmers are switching to Nevada COBOL 

And, lots of students are using Nevada COBOL because it e 
the affordable, easy-to-use COBOL! Order yours now! 

Also available COBOL Application Packages, Book 1. $9 95| 

Nevada FORTRAN and Nevada COBOL are now avail¬ 
able tor the Commodore-64 from Commodore Business 
Machines, fne 

To make our software available lo even more micro users, 
we've stashed our prices, What’s more, we re offering a 
money back guarantee. If for any reason you're not com¬ 
pletely satisfied, just return the package—in good condition 
with the sealed diskette unopened —within 30 days and 
we ll refund your money 

This is a limited time offer, so order yours today! 



each 


MAIL TODAY! 


To; EIlis Computing. Inc. _'' ;: 

3917 Noriega Street -1 * i 

San Francisco. CA 94122 
(415) 753-0186 

The CP/M* Operating System, an 8O8O/6685/Z0O microprocessor, and 
32K RAM are requrred 

Software Packages: □ COBOL □ FOFTTRAN □ PILOT □ EDIT 

Diskette Format S'* □ SSSD (Standard IBM 3740 format) 

5 V4‘' □ Apple CP/M □ Xerox 820 {Kaypro) □ Os borne 

□ Televideo □ Micropolis Mod II fl North Star DD □ North Star SD 

□ TnS'80 Mod t with CP/M 42(30 hex □ IRS 80 Mod l/Mapper 

□ Heath Hard (Z*S9) □ Heath Soft {Z-90) 

□ Soperbram DD DOS 3.X (512 Byte sectors} 

ShippinQi'HDndiltng Foes Am 00 tpi the litsi packeQo and |2 OO lof each sdditlCMial 
package OVERSEAS.add Si5 00 lew lii« fwal package and ib 00 fet each addit'Qnal package 
Checks musi Ue in U S fonds and drawn on a U.S hankl 


Send my order tor_packges (n $29 95 each Total. 

COBOL Applicalions package (tt $9,95 each Total. 

In CA add sales tax. 

□ Check enclosed Shipping/handling _ 

□ MasEerCard DVisa Total. 


- Exp, Date- 


Signalur^ 


ELLIS COMPUTING 
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Listing 2: Using shell files and pipelines. A ^mple telephone listing (a) is encrypted by the Micwtools crypt program using the password 
''justice'' (b). Getphone.sub, a simple Mkroshell shell file containing a pipeline, is shown in (c). It reads the encrypted file, phones.cpt, using 
the d(ecrypt) option of the crypt program with the second argument of the command line (the password). The output of the crypt program 
is then "piped" (using the | symbol) to the grep pattern-matching utility An invocation of getphone.sub under Mkrosheli is shoum in (d). 
The tilde (-') character indicates that the name johnson with an uppercase "J" (The MkrosheU prompt is "A0>") 


(2a) 


Blair, John 
Chase I Sajnuel 
Cushing, William 
Iredell, James 
Johnson, Thomas 
Johnson, William 
Livingston, BrocJtholst 
Hoore, Alfred 
Paterson, William 
Todd, Thomas 
Washington, Bushrod 
Wilson, James 


789-1796 

796-1811 

789- 1810 

790- 1799 

791- 1794 
804-1834 
606-1823 
799-1804 
793-1806 
807-1826 
798-1829 
789-1798 


(2b) 

X2*8iTO#XT' )4E<FFGK e-,8JWOai[JLZ BJA7BS\_ 

Z+0/@HGfY7Sfil"iDUYSQWW' 

ki ■%->Nqk/EXZ3C ?e>Eirbj(L. .7@KA?dbFj jbUn% 

OWIDO_qod( C 8MLQi\ : ViloalHPWVT2\g q4; -9<X\ ]Vsn i ZZtvx * >B f) jk ) )8 

elAG@aT|Q[jC\?QTNLRjQ_ w, ;+7JVX| jtYfwtz JV')glul 

■'<7lXSlU_CQb HCP8CCUi!%62-RNaVTywI #r( "dleYdu )w{2COQiiC,J'hy <DOSZfb' 


(2c) 

tbreak off ; ignore attempts to interrupt command 
crypt -dp 32 phones*cpt | grep 51 
%breaJc on 


(2d) 

A0> getphone ~johnson justice 
Johnson, Thomas 791-1794 

Johnson, William 804—1834 

A0> 


to list all files matching the ambiguous file reference. Rnd 
lists one filename on each line. The list is placed in the 
temporary file eraq.tmp using Microshell's output 
redirection. 

Next.com fetches the name of each program from the 
list in sequence, erases it from the temporary file, and 
places it where the Microshell command interpreter can 
find it. The shell file then prints each filename, asking 
whether the file should be erased. Depending on the 
answer, the shell file either erases the file or loops im¬ 
mediately to the next filename. The percent (%) character 
introduces intrinsic Microshell commands; %pfint 
<siring> outputs a string to the console terminal. The 
result is a new CP/M utility "program " It works more 
slowly than a compiled program, but it took only a few 
minutes to create and debug. 


The Microtools programs can also be used in¬ 
dependently. For ©cample, I used the program cot .com to 
create the columns in listing 1, Listing 4 shows part of 
the source file that was fed to col to produce it. 

Die fact that the programs can work together smoothly 
is also very important. It makes it possible to create new 
procedures by constructing shell fUes. For example, using 
Microshell and the Microtools utilities, it would be rela¬ 
tively easy to construct a menu-driven software shell, 
or "front-end", for CFIM. 

This front-end processor displays the commands that 
are available and prompts you in your choice. 

Or a simple spelling aid could be created from the 
Microtools deform.com, soi1.com, and uoiq.com. Deform (with 
the -w or word-list option) would break a text file into 
individual words, one per line. The output of deform 
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Listing 3: Eraq.sub—a Microshell shell file to emse multiple files, 
mth a query before mch erasure. The shell file (a) uses two Microtools 
programs, find.com and neKt.com. The syntax is eraq <ambiguous 
filenamo. An invocation of eraq^ub under Mkroshell is shaum in 
(bh 

<3a) 

find -w $1 >eraq.tnip 
%loop 

next eraq.tmp 
%inemetr %1 

%if %1 - done then goto fin 
%print -n "Erase " 

%print -n %1 
%print -n " (y/n)7 " 

%getchr %A$ <$T 
%pr±nt 
%loca3e %A5 

%if %AS ME y then goto %loop 
era 51 
%print “n %1 
%prirt " erased" 

%goto loop 

%fin 

era eraq^tmp 
%exit 


(3b) 

A0> eraq byte*»txt 

Erase BYTESBZ.TXT (y/n)? y 

BYTEzaz^TXT erased 

Erase BY1^1282.TXT (y/n)? y 

ByTE1282*TXT erased 

Erase BTTEie3,TXT (y/n)? n 

Erase BYTE2S3*TXT (y/n)? n 

Erase BYTE883,TXT (y/n)? n 

AO> 


Listing 4: The source file for listing t The file was fed to the 
Micrufools program col.com to produce the mulHcolumn output. Only 
the first 39 lines of this file are printed. 

't 

FUNCTION 

MICROTOOLS 

UNICA 


Concatenate files 
cat,com 
cat♦com 

List words in file 
deform*com (option) 
wx.com 

Compare text files 

diff.com 

sc.com 

Search for regular expression in file 
grep.com 
sr.com 

Create file link 
In.com 
In * com 

Create pipeline without Microshell 
p. com 

(not necessary) 

Concatenate files horizontally 
paste * com 
he * com 

Sort lines in memory 
sort.com 
s rt,com 

save temporary file from pipeline 
tee * com 
tee * com 

Find unique lines in file 

uniq.com 

srt,com (option) 

Count words, lines, characters 

wc.com 

wc * com 




r THE ^ 
STARCOM 


^ THE 
OSCOM 

5520. 


SEND FOR 
FULL LINE 
CATALOG 

Of peripherals in- 
ctuding Modems. 
Moxes, Switches 
and Breaker Boxes. 


DEALER INQUIRIES 
INVITED 
(312) 459-8881 
or 1-800-323-2666 


INCOMM 

115 N. WOLF RD. WHEELING, IL 60090 


30 

Only IV4" X x 7Va . 1.5 lbs. 
Fits ip your coat pocket! 


NOT ONLY ANOTHER TECHNOLOGICAL BREAKTHROUGH 


BUT ALSO EASY TO USE AND TO INSTALL 


Modems are the most important device 
used to link two products together 
through ordinary telephone lines at 
miles apart. The INCOMM STARCOM. a 
300/1200 bps Auto Dial. Auto Answer. 
Auto Log On modem was introdoced to 


link two high speed devices together 
with having absolutely NO knowledge 
of computers or communications in 
general- Anybody can install and 
operate the STARCOM Family in a lew 
minutes. 


■ STARCOM is a 300/1200 bps Auto Dial/Auto Log On/Auto Answer Modem. 

* OSCOM is a 300/1200 bps Auto Oial/Auto Log On/Auto Answer with Osborne 
(TM) Computer Software (included) modem. 

* COMSOFT is a communication software package. 

* OEM MODEM BOARD is also available for custom installation. 


432 October 1983 © BYTE Publicadons Inc. 


Circle 222 on inquiry card. 










‘‘Your Portfolio, Sir.” 


Available far Apple ll« Apple llc« 
IBM PC and T1 Brofessional. 
Compaiibiiiiy with Atari and 
Co m mod o re to fol I d w. 


Bank on it. 

Copyright © 1983 Dow Jon« & Co,, Inc. At] righti reserved. 


Dow Jones Investment Evaluator"” 


DOW JONES INVESTMENT EVALUATOR™- 
the computer software that serves your personal 
investment needs at home, accurately and 
efficiently. 

A Personalized System 

With the INVESTMENT EVALUATOR, your 
home computer and a telephone modem, you 
have a personalized system for managing your 
portfolio. A system that automatically updates 
and tracks only those stocks you want to follow — 
allowing you to evaluate your position at a glance. 

Easy Access to News/Retrieval® 

This software automatically dials and connects 
you with Dow Jones News/Retrieval®, the 
world’s leading supplier of computerized infor¬ 
mation on demand. It allows you and your family 
access to current quotes, financial and business 
news, general news, movie reviews, sports, 
weather and even the Academic American 
Encyclopedia. 


The Right Amount of Software 
for the Job 

The INVESTMENT EVALUATOR gives you 
the capabilities you need without making you 
pay for a lot of complex functions you may 
never use. Menu screens lead you to what you 
want with one-touch commands. The program 
is completely reliable, comes with an easy-to- 
follow manual and is fully supported by the 
Dow Jones Customer Service hotline. 


From Dow Jones, Publishers of 
The Wall Street Journal 

Dow Jones has been 
serving the business and 
financial communities for 
over 100 years. Now 
Dow Jones Software™ 
serves you at home. 


For a free brochure call: 
1-800^345-8500 ext. 2G2 

and forVixn 
call 1-2llS-7Sg.7{IOS 


Dw lONES Software 
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Unica: aji Update 

There has been one major change in the Unica utilities since 
BYTE last reported on them. The package now includes an out¬ 
standing implementation of the Unix utility grep^ which stands 
for "'Globally look for Regular Expressions and PrintT 

Grep is a pattem*^matching program. The pattern i$ a regular 
expression, composed of normal characters and "metacharacters/' 
The metacharacters generate ambiguously defined patterns that 
grep then searches for. For example, the command 

grep BYTE . *page 

will find all lines in a file that contain the ivord "BYTE" followed 
by the word "page" and then print them on the console. 

An implementation of grep is included with the Microtools 
package. It is roughly equivalent to a version o/grep, originally 
distributed by the DEC users' group, DECUS. I adapted it for 
CP/M. and placed it in the public domain earlier this year. In fact, 
the publk-domain program is a bit faster than the Mkrotools ver¬ 
sion, (The program is available for the taking from a number of 
remote CP/M systems around the country.) 

The Unica program sr.com is considerably more sophisticated. 
It accepts full regular expressions, including conditiomls. Forex- 
ample, the command 


sr unixTnicrolools:unica <fikmm> 

will print each line containing the words "Unix," "Mkrotools," 
or "Unica," Each subexpression can contain metacharacters and 
be of arbitrary complexity. 

The astonishing thing about sr is that it is more than twice as 
fast as either the publk-domain or Mkrotools programs, neither 
of whkh permits conditional expressions. The key is a better 
algorithm—better, as it turns out, than the one used by the Unix 
utility that matches full regular expressions, egrep. 

A character-translitemtion program has also been added to the 
Unica package. This embles you to make certain substitution$ in 
text files, fbr example, Unica's trcom can be used to map all the 
characters in a file to either lowercase or uppercase, 

A spelling program, whkh was almost unusable in the first 
release of Unica, has been impmved, A large dictionary is now 
available. Unfortunately the program still doesn't recognize many 
common variants of root words. And it is much slower than the 
commercial spelling programs I have seen. 

The developers of Unica have taken obvious care to make sure 
its documentation is properly updated to reflect the current ver¬ 
sions of the programs, I wish every software vendor were as 
conscientious. 


would be passed to sort.com in a pipeline. Sort, in turn, 
would put the lines (words) in alphabetical order 
Uniq.com, the last program in the pipeline, would filter 
out duplicate words. The result: a list of the individual 
words in the text file, in alphabetical order The list could 
then be scanned for any possible misspellings. 
Unfortunately, sort.com uses a relatively slow "shell 
sort" algorithm. It took almost twice as long to sort a 
file of 1000 words as my homegrown in-memory sorting 
program, which was created with the same compiler that 
was used for the Microtools but which utilizes a "quick¬ 
sort" algorithm. The Unica sorting utility, which was 
written in a form of assembly language, was faster yet. 
Used intelligently, the Microtools programs can be put 


together to provide some of the facilities of a simple data¬ 
base management system. One of the examples in the 
well-written manual shows how you can take a text file 
containing lines of the form—name :address:phone:nota- 
tion, then cut it up, reformat it, and use it to print mail¬ 
ing labels. 

The manual is well organized and dear. But because 
the idea of connecting programs together is probably a 
new one for most CP/M users, more examples would be 
useful. ■ 


Christopher O. Kem (201 1 St., SW, Apartment S39, yktskingtan, DC 
20024) is a journalist and computer hobbyist. He is a frequent contributor 
to BTFE. 


ULTRA-RES " GRAPHICS 



IEEE-696 S-100 

-1X512X512 $495 

-3X512X512 $1250 

- 1 X 1024 X 1024 $995 


IBM-PC 

- 1 X 512 X 512 $495 

- 1 X 1024 X 1024 $995 


FEATURES 


Starting Prices 


Software drivers* Hardware zoom. Programmable Display 
Resolution, Windowing, Multi-Controller Capability, 

NEC UPD7220 Graphic Controller 


ULTRA-RES Trademark CSD Inc. 
IBM-PC Trademark IBM 


C.S.D. Incorporated 
P.O. BOX 253 Sudbury, MA 01776 
(617) 443-2750 
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Cherry Hill 

1930 E. Mariton Pike Pasadena 
Cherry Hill, NJ, 08003 1370 E. Walnut St. 

Pasadena^CA 91106 

Fort Lee (213)304-9166 

Two Executive Drive 
Fort Lee, N.J. 07024 

Nashua 

3H Taggart Dr (off Daniel Webster Hwy.) 
Nashua, New Hampshire 03060 


Huntington Beach 

16168 Beach Bfvd. 

Suite 151-S 

Huntington Beach, CA92647 

(714) 841-5555 


OPENiNG SOON: Chicago, IL 
Pittsburg 
Detroit, Ml 
Cleveland, OH 
Cinclrinatit OH 
Maryland area 
Denver, CO 
Kansas City, MO 
St. Louis, MO 
Dallas, TX 
Houston, TX 


dBASE ll"* 


$398 


Thm mcstwitiaiys^ld DMBS hr micros, dBASE tidefmas the state ofihm 
art. An inexperiencedutercan create o dBASE Ble, hegin doto entry, and 
print out a report m minutes; the^periencedprogrammercan createcom- 
pfex program systems using dBASE^s unique programming fonguage. 
Both can use automatic program generators andotherprografnmhg fooh 
to create applications quickly ond easily. 


dBASE ll’’^ Abstat, and Fox AGelier products inafrmistoil 
cm 80and 8^ CP/M 86 hrmoH. 


THE DATABASE ACCELERATOR; Automaticolly creotes menus and ''in¬ 
telligent" data entry screens which check input for correctness. Eliminates 80— 
100% of dBASE programming timel ... , . 

QUICKCODE; Fox 6t Geller's popular generotor ... 


$195 

$185 


dGRAPHt AHows you to see your dBASE file in graphic form—a real aid to 
understanding ... , . . . 


$195 


ABSTAT: Allows you lo analyze your data using a widevariety of statistical tests. 
Can be used with dBASE files or by itself. Also does bor graphs and plots 


$359 


LOTUS 1-2-3.$369 

Integrating spreadsheet, graphics, and data base capabilities, 

Lotus' K2-3^ has become the number one selling package hr (Avedlahk at year local Soflwctrc to go) 

the IBM FC and XT U2-3”* is one of the most user-friendly pro¬ 
ducts on the market. Excellent manual, sophisticated tutorial, 
complete on-line help focitifies. 


EDIX & WORDIX 


EDiX is o fulhicraen editor specifically designed to take advantage of 
the advanced hatures aftha (BM PC; WORDIX is the best text formatter 
on the market. Together, they are on unbeatable combinotionf the finest 
word processor avctilahle on a micro—at an unbeatable pricel 


EDIX alone 
WORDIX . 


$149 

$149 


SMARTMODEM 


These Hayes Stack Modems link your computer's RS232 serial part direct' 
lytoa modular phone fock. They will dial the phone hr you, and ons wer 
Has well The Smartmadem300runs at0—300baud; hrthase needing 
higher speed, the Smartmodem 1200 can run at 1200 baud. 


300 $209 
1200 $509 


The1200B is the 1200 baud modem in the form of an add-on board for the 

IBM PC. , ....... *.. . 


$469 
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{K/MS nm) 


Suilnisa 

AmmicM ^ininp 

tr^iemetianat 

UST 

SALE 

PDwier tor PC tK)S 

75 

56 

Mtiton^te 

Fn^ncial Ptannar 

700 

m 

Friday 

205 

202 

Atpen Seltwem 

Grammatik . 

75 

56 

Proofreader 32K 

50 

38 

ProofriBader 50K 

50 

38 

Pmofreader 8QK 

50 

38 


Best ProBucts 
Personal Rnarcial 

Pgtn 95 66 

Compniaialve Sattwan Sappart 
PC Tutor . , 80 &0 

Cd^tiafiitat SottwarB 
FCM (Firsl Class 


Ntail) . 

125 

70 

Home AccDLinitant 

Plus 

150 

99 

Eagfe Software Pt/bliattfop 


Money Pack Vbl 1 

8 2 

400 

299 

Emerging Ttcfinofogy 

Edix 

195 

149 

Wbrdix 

195 

149 

EdlK + Vfc'rdix 

390 

279 

Edix/Wbfttffl/SpelliK 


325 

HewarB Software 

Peal Estate Analyiet 

250 

185 

intormatiBn UnHmiteB Software 


Easy Planner 

250 

188 

Easy Speller 2 

225 

135 

Easy Writer II 

350 

229 

LexisoP 

Spetlbirider 

495 

259 

Lifatreo 

VblKswnicr. . 

195 

129 

internabonal 

Volkswriter 

205 

139 

Wjir* at the Ultimo 

The Final Word 

300 

223 

Mince 

175 

139 

Ma^xott 

aerchmark Maji List 

250 

184 

flenchmarit 

ward ProcEssor 

500 

367 


MiCiv Pro 


MailmerDe 

250 

155 

Spellster 

250 

165 

Word/Mail 

695 

426 

Word/Spell 

695 

426 

Wnrd7SiielOMail 

845 

558 

Wordstar 

495 

327 

Micmson ^ 

Multiplar" 

275 

189 

MulEltohl Budgsl 


109 

Mudhtobl Firtancial 


69 

Owlif 

Punduarrac & Style 


109 

The Wbrd Plus 

150 

112 

PBL Corpvation 

Persunal Invsstor 

145 

98 

Peachtree 

SEHIES 4 PAK 

{GL,AR,APt 

595 

349 

Select tntormatioo S^tems 


Select Word 

PtocessOf 

695 

339 

8bAlKfine Aits 

TKlSalver 


224 

Sercim 

Su percale; 

195 

129 

Suinreate 2 

295 

195 

VIsleofp 

V'tsicalc 

250 

169 

VisispaJI . . 

225 

193 

VishNoid 

375 

299 

Databasf 

AfjiAt Software 

UST 

SALE 

Mall Ltet. 

95 

67 

Ap0leB Soffware Tcchnetegy 


Versafonn 

389 

25S 

AshtBB-Tate 

[JBASE II.. 

TOO 

398 

dBASE 11 

guide 

729 

419 

Cortcofitoei fosfrumertts 

Desk Organijer 


245 

Cunifor Cgrnpoter Corpemtien 


Condor 3 

650 

398 

Ah a Geher 

Ouickcoda 

295 

195 

dGflAPH 

295 

195 

dUTlL 

99 

59 

FYt, Inc 

BuperfiJe 

195 

129 


tnfomoHoo mimlkP Sottoare 


Easy Filer 

40Q 

279 

tnntrvative Settwars 

TIM III 

495 

279 

Littk Srstems 

Date Fax 

299 

224 

m&s 

Knowledge Man 

5DD 

327 

Micro Fro 
inlostef 

495 

327 

North Americao Business Systems 

<<Ans«r>> 

250 

159 

PFS. File 

140 

106 

PfS. ftepon 

12S 

94 

Sapmoft 

l^rsona! Data Base 

125 

93 

visible 

300 

219 

Hotoe/Edueailan/Games 
AutomamB Simutations/ 

LIST 

SALE 

Cur$e of Ra 

20 

15 

temple of Apshal 

40 

30 

lipoer Reaches 
of Apshai 

20 

15 

Axaion Hiti 

Computer 

Stocks 8 Rortos 

25 

19 

Midway Campaign 

21 

16 

Bftile Research 

THE WORD 

Processor 


146 

Blue Chip 

Mlltionaire 

100 

75 

BroPertaod Software 
Apple Panic 

3D 

22 

infocom 

Oeadhne 

50 

37 

Stercross 

40 

30 

Suspended 

50 

38 

ZoTk I. 

40 

30 

ISM 

Mathemagio 

90 


Ughtning 

Master Type 

50 

38 

WicrojoJflf * 

Flight SiiTiuteior 

50 

38 


Sierra On Line 


Crossfire. 

30 

Z2 

FfogoBf 

35 

26 

Strategic Simulations 
Warp Factor 

40 

30 

Language 

Utebaai 

LIST 

SAiE 

Lattice G Compiler 

SOO 

415 

Mferasott ® 

C Compitef™ 

500 

400 

Mumath/Musimp' 

300 

225 

touLispfMuStar' 

250 

188 

ffyart*MeFarianB 

BM7Cobo] 

Full Oev System 

950 

713 

RM/Cobol Ftuntlme 
Only 

250 

188 

yillllViCammTGraphIcs 
Alpha Sonware 

UST 

SALE 

Apple-IBM 

Cwinecttoh 

195 

135 

lypelaces 

125 

87 

Byram Software 

SSTAM 

200 

149 

BSTMS 

200 

149 

Central Point 

Copy II PC 

40 

35 

Heyes 

Smartcom 2 

119 

90 

Hercates 

Graphics Card 

499 

399 

ionovatlve Software 

Fast Graphs 

295 

159 

fnsott 

Date Design 

225 

169 

ISM 

Graphmagic 

90 

55 

Graphmagic Combo 

150 

119 

Mlcrostut 

Crosstalk/ 

Snartmodem 

195 

135 

Peter Norlort 

Dnlibss 

80 

60 

Unsa Computing 
\tersawrlter (^hics 

labl 

299 

249 

ViSiEOTp 

Vlsitrend/Pkit 

300 

215 


molt 

Mcjv« It ISO 99 

IIM PC HARDWARE 

Hardware 

Cnrvtis 

PC JntBrtBce. Cable, 


Man. 

300 

239 

Hayes Microcomputer ProBucts 


SmaflmmJem 1200B 
Kraft 

599 

479 

JnysQck 

W^emsoff * 

70 

52 

Mouse™ 

195 

149 

Programming IntematiaoBi 


PC-Hayes Cable 

DCS 

35 

29 

Big Blue 

O/adnrm 

m 

449 

256K QUAOBOARD 

595 

435 

64K Guadboard 

395 

289 

SymlBC 

Light Pen 
n? ProBucts 

150 

126 

JoysTick 

lattPoit 


49 

TM100-2 Drive 
(5V4* OS) 

650 

249 


PC SOFTWARE CP/H 


AslftonJate 

UST 

SALE 

dBASE II. 

700 

398 

Tinr A Getier 

Quickcode . . 

295 

195 

dGRAPH 

295 

195 

dUTIL .... 

99 

59 

DtglMI Rasearoh 

LIST 

SALE 

CBASIC 86 . 

200 

150 

CP/M-86. 

60 

45 

Rascal MT+86 

With SPP-66 

600 

450 

tMi0/7 

Move It 

ISO 

99 


= Mafiufaclurer's tradBfnark 
^ = IniJicaEGB a rnanulacltrer's 
regtstored trademartf 


(^TELEPHONE ORDERS 

Inside CA C800| 631-4400 
Outside CA (800) 232-8811 

Local (415) 324-3730 

Order lines are manned 8:30—6 Monday thru Friday and 9— 
5 Saturday. Other lines are open 9-^ Monday thru Frlr^ 

iGchnicaf Support (415) 324*0311 

Order Stahis (415) 324- 0306 

So tes Maitager (415) 324-0305 



505 Hamilton Avenue • Suite 301 
Pklo Alto, Caiifornia 94301 


Orders must be WiD 
by October 31 
to quality for 
these special prices 

More CPM^ , APPLE® . IBM PC', 
UCSD p- System'softvrare, hardware, 
etc.: call far quote. 


TERNS; Wl pficfi* aub^ to chwipa without norice artd avaltalMlity CesWor's nhec WWGrtiank 
Ir«nster Allow time tor company (If personai checks to clear Pricoa reflect cash prepaid dia- 
Mum VlSA/iMASTEnCAHDiCODrt»0'a # 3% . CA rfisidenlsadd sales lax All sales final Iw 
gamea A special cidem. 

SHIPPIW& $3 per (tern lor UPS SijftaM («6 tor Blue UibelJ wimin CortfinenigJ USA, accept where 
shlppirtg ««l is specitied in squaie bracketfl. UPS does nol gclD Canadan Alaska, AP0‘e, FPO"^; 
call for ship chars® or *cW will 'oluniitere^Sfl difference 

RETURNS: All fetuma subiict lo marMsere apprwifll, must have aethertzailon n umijei; ctAwhed 

at4ib-3?4oaDSL Unautfiorizedraiijrnawkl t>B ref used; (Jama^ed goods win be ref used. All (rtums 

subject ID 1SA4 lefitoc^ng tee. No return atferBOdBys. 
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UtLIity/Comm^raphics 

fiartte LIST SALE 

u\m 


Plot/DIF/Datagraph 

gs 

71 

Besgfe Brotfters 

Apple Mechanic 


22 

Beagle Bag 

30 

23 

OOS Boss 

24 

17 

Double Taioe 

35 

27 

Pronto DOS 

30 

23 

Ulility City 

30 

22 

Cr^fiB 

Mertu Generator 

40 

29 

H$yes 

Terminal Program 

100 

75 

fmeft 

Electric Duet 

30 

23 

Graforth II 

7S 

56 

Link Systems 

Link index .. 

195 

149 

Link Vidert .. 

55 

42 

Lotas 

Executive Briefing 

System .. . 

199 

149 

Muse 

Datapiot 

60 

43 

Omega Microwave 

Inspector , 

60 

49 

LocNsmith 

100 

75 

Fengaift 

Comp Graphics/ 

Apple Tablet 

120 

36 

Complels Graphics 

System. 

70 

SO 

Graphics Magictan 

60 

45 

Special Effects 

40 

30 

Special Effects 

Apple Tablet 

70 

SO 

Ptioeniit 

loom Graphics 

50 

38 

SmsiMe 

DOS Plus ... . 

25 

19 

Disi( Organiser 

30 

23 

Disk Recovery 

30 

23 

Image PrimBr H.. 

50 

35 

Multi Disk Catelog 

25 

19 

Super Disk Copy 

35 

26 

Sirfas 

Pascal Grapittcs 

Editor 

100 

75 

Soiittteestem 

Data Capture Vid^ 

90 

as 

Soutttwestem Da^ 

ASCII Express 

Professional 

130 

m 

PrinEograpber 

50 

38 


StifitewBre 


Graphtics Proc. Sys- 


(standard] . 

69 

52 

Graphics Proc. Sys. 



(proiessiDnal] . 

179 

129 

Vistcofp 



yisiierm 

100 

79 

Visilrend/Pfet 

300 

234 


APPLE 

Most Apple II products also run cn 
th« lie (oall for details]. Products 
below are specially designed for the 
lie 


Sierre On Use 

UST 

SALE 

Screenwriter It . 

130 

90 

Software Pubtishers 



PFS: File . 

125 

94 

PFS: Graph . . 

125 

94 


PFS: Repcrt. 
Visicorp 

125 

94 

VIsIcalc 

250 

189 

HARDWARE, 


NOT MACHINE SPECIFIC 

Amdek 

LIST 

SALE 

Color t1 (RGBl 

899 

645 

fiteyes Mfcroeompeter Proifuc^ 


Chronograph 

249 

199 

Smartmodem 1200 

699 

S09 

Smarimodem 300 

279 

209 


NEC 


Monilor 12" Green 


Hj-Rbs 

2S5 

167, 

J Cat 

149 

119 

Smart Cat 1D3 

259 

207 

Smart Cat 1037212 

595 

470 


CP/M-tO {S" st^djud sssn) 

Other lormats are available as special 
orders thru SofEM^are lo go. 


Business 


ATt 

LIST 

SALE 

Power for CP/M 
Artificial tfiteftigence 

75 

54 

Medical (RAS-3]. 
Ashton-Tete 

Boltom Line 

995 

749 

Strategrsi 

Aspcif 

400 

279 

GrammaEik 
Proofreader f32K or 

75 

56 

BOK] 

Desigaer Software 

5D 

35 

Ralantir 

Dictfontcs 

Random House 

425 

319 

Thesaurus 

DigiW Resemb 

150 

319 

Display Manager 

Epic 

400 

295 

Supervyz . 

IH^Ir of the Unkora 

150 

54 

Tbs Final Wtard 

300 

223 

Mince 

Micro Pro 

175 

139 

Calcstar . . .. 

145 

96 

Mailmerge 

250 

165 

Spellstar 

Slanndex 

250 

165 

Word/Mail 

605 

420 

Werd/Spell 

Wordstar Pref. 

395 

426 

(Word/Spell/Mail] , 

045 

558 

Wordstar . 

Af * 

495 

327 

Multiplan"^ 

Oasis 

275 

T98 

Tbs Wbrd Plus. .. 
Seiesi 

Select Wbrd 

150 

112 

Processor . 

Sorcfm 

595 

356 

Supercaic. 

195 

129 

Supercalc 2 . 

2fl5 

179 

SupBfspellguard 

105 

129 

Superwriter 

Database 

205 

185 

An^ersomBofl 

LIST 

SALE 

APslat . . . 

Asbtory^te 

395 

359 

dBASE tl. 

dBASE il 

700 

398 

Wuser's guide 

729 

419 


CSMtQff 


CardhOflt 

Contkr 

245 

177 

Condor 3 

DJR 

650 

39S 

FMs ao 

Dtgitat Resesrcb 

395 

275 

Access Manager 

FYf 

300 

225 

Superfile 

Fan & Goiter 

195 

129 

□urckcode 

□uickscreen/daASE 

295 

155 

II 

149 

125 

dGRAPH 

295 

195 

dUTIL 

Homaa Seif 

99 

59 

DBPIus 

Micro Fro 

125 

95 

Infostar 

Mkrosoh ^ 

Sorting Facility 

495 

327 

{MSORT]'" 

I2p//rna/ 

195 

151 

Acceleraior’'' . 


195 

dCLONE^ 

Peari Soft 


295 

Personal Pearl 
jmoker Oa 

295 

229 

T/Maker 111 

275 

215 


H Dme/Educall cniGames 


fofocom 

LIST 

SALE 

Deadline 

60 

43 

Starcfoss 

50 

36 

Zork 1 

50 

38 

Zork II 

50 

38 

Zork III 

50 

38 

Supersott 

Dungeon Master 

40 

30 

Nemesis. 

45 

34 

Language 

Oigitat Hesearcb 

UST 

SALE 

CDBO 

500 

395 

CDA5IC 

150 

94 

IVtAC 

90 

75 

PU1 80 

590 

375 

Pascal MT+ 

350 

202 

PiscaJ MT+ with 

SPP 

500 

305 

SIO 

75 

63 

ZSID 

100 

88 

Mkmon * 

Basic 80 

350 

252 

Basic Compiler 

395 

296 

Cohol BO 

750 

562 

Fortran SO 

500 

360 

MACRO 80 

200 

150 

^Lisp/;iSter 

200 

150 

Soreim 

ACT 30 . 

175 

126 

ACTB6/B8 . 

175 

126 

Suporsoft 

ADA Compiler .... 

300 

225 

C Compiler. 

250 

IBB 


Utlllty/Comm/Graphlcs 


Byrom 

UST 

SALE 

BACTAM 

DV^/£a/ Research 

200 

149 

Despaol. 

Af/crxufirf 

Crosstalk/ 

SO 

38 

Smartmodem. 

Sapeisoft 

195 

135 

Disk Doctor 
¥/oott 

100 

75 

Move H 

125 

63 
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APPLE HARDWARE “ 


HaritwBTe 


BasfsiBe 

LIST 

SALE 

Wildcard (for He 
only] 

130 

109 

Hayes 

MtCrDmuttem II 

379 

259 

KemingfoJi 

System Saver Fan 

90 

69 

UK 

lower Case Cbar 

Gen 

25 

19 

Microsoft * 
t6K RAM Card’* 

100 

69 

Premium System'* 

B9S 

4B9 

Softcard”' 

345 

219 

New Premium Card'* 

495 

369 

717 

Joystick . 

60 

45 

Vldex 

Enhancer II 

149 

119 

Videoterm with 
Softswitch 

375 

239 

APPLE ll/ll- 

DOS 

BysinesS 

Arfsci 

UST 

SALE 

Magic Mailer ... 

70 

49 

Magic Winniuw tl 

150 

109 

Magic Words. 

70 

49 

Bioiterbiiori 

General Ledger w/AP 

495 

305 

Contfoenial 
m #1,2;3,4 (ALL 

4) 

1000 

609 

CRA (fTGL 

250 

159 

CRA tfZ-Afl . 

250 

159 

CF% if3-AP . 

250 

159 

CRV #4TWR0LL 

250 

159 

CPA #5-Property 
Management 

495 

362 

FCM (First Class 

Malt] 

m 

75 

Home Accountani 

75 

52 

Decision SoppPil 
Accountant 'With 
OBCALC 

149 

112 

Accountant 

129 

97 

Haytfee 

Piewriter/ 

MuLtI BO Ctolumn 

15D 

108 

Highlofuls 

EZ Ledger 

60 

37 

Keoslngiao 

Formal H . 

150 

113 

UK 

Letir Perci 

W/Mail Merge . 

150 

112 

Micro Lab 

Wall Streeter 

300 

216 

Micwsolt ® 

Mulbplan'* 

275 

IBB 

Mase 

SuperteKi Home 
Oflice 

125 

94 

Supertexi 

Professional 

99 

74 

PAL 

Personal Investor 

145 

99 

Sensible 

Sensible Speller 

125 

94 

Sferra On Lino 
Diotjonary . 

10O 

70 

ScreanwrUer 11 — 

130 

B5 


Itrcle 52B on inquiry card. 


Screenwriter 


Pnofessionat. 

200 

149 

Siikon moy 

Word Handler 

199 

145 

SoifSyL 

Exflcutive Speller 

75 

56 

Software Dimertstotts 
Accounting -i- 11 GR 

395 

289 

AccDunting + II AR 

395 

289 

Accounting 4- il AP 

395 

209 

Accountmg + ]| 
Inventory 

395 

269 

AccQunling + II 

PaymlJ . 

395 

209 

Accounting + 11 

30E 

395 

269 

Accdunling + II 

POE . . . 

395 

289 

Accounting + II 

POS 

395 

289 

Synergisik 

Global Program 

Lino Editor . 

65 

49 

Visicorp 

Business Forecasting 
Model. 

10D 

78 

Desktop Plan 

250 

184 

Visicalc. 

250 

189 

Viapiot. 

200 

158 

Database 

AST 

UST 

SALE 

Versalorm 

369 

259 

Brofierbeoe 

Bank Street Wnter 

7D 

53 

Micro 

Date Factory 

360 

216 

Muse 

Address Book 

50 

36 

Sificort mey 

List Handler. 

90 

88 

Software Pubiishets 
PFS: File . 

125 

94 

PFS: Graph 

125 

94 

PFS: Report. 

125 

94 

Sisneware 

DBMaster . 

229 

148 

DBMaster/Hard Disk 

499 

359 

Utility Pak 1. 

99 

85 

Utility Pak 2. 

99 

ea 

Synergistic 

Modifiable Oatabass 

80 

59 

Visicorp 

Visifiie 

250 

169 

Hume/Educatloni/GamBS 
Besffie Bmthers 

UST 

SALE 

Alpha Plot 

40 

26 

Ugbtftiog Soitwate 
Master Type. 

40 

30 

Micro Lab 

English SAT j?1 . 

30 

22 

Learning System 

150 

108 

DS Dcnstitutiun 

Tutor. 

30 

22 

Mkrosofi * 

Typirisg Tutor It'* . 

25 

10 

Optimiiab 

Speed Road Plus. 

60 

43 

SynergisOc 

Stergaar's Guide 

3Q 

23 

Language 

Microsetf * 

Applesoft Compiler 
(TASC)-*. 

175 

119 

Mumath/Musimp 

(AOIOS]" 

250 

194 
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AshtonTate 


Announcing 

the most sophisticated database program development tools available on any personal 
computeranywhere. Database 

ACCELERATOR 


Automatic program, screen, menu, report generation. 
Automatically checks, formats, documents your programs. 
Now available for the IBM PC at an introductory 
price of $t 95. 30 day money back guarantee. 


DtstrlbLilBd by PnogfwnmlnB inlernaftlonal 
605 HamHlur Avenue, Suiie 301^ Pslo Alio, CA 04301 
(900)222^11 inside Calttomle^: (S(»)931-4400 

[dealer inqukHee wekomer 


Atao avaiMbla at 

■nd other l^e 
sortwdfe dHlere 
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from 

Optimal Software 

The Database Accelerator is a 
Iradsmark of Optimal Software. 


Circ!® 529 on inquiry card. 















Technical Forum 


Mainframe Graphics on a 
Microcomputer 

Display Tektronix-type plots on your microcomputer 


Did you ever wish you could dis¬ 
play complex graphics displays on 
your microcomputer? Interfacing a 
microcomputer to a mainframe gives 
you several advantages. You can dou¬ 
ble or triple the capabilities of your 
system. But not all the power of a 
mainframe is easily available. The 
high-resolution graphics available on 
most mainframes require expensive 
graphics terminals. Except for simple 
line-plot graphics, most microcom¬ 
puters don't have the speed or soft¬ 
ware to handle mainframe graphics. 

If you have a microcomputer cap¬ 
able of high-resolution graphics and 
a smart-terminal program, it's possi¬ 
ble to display high-resolution main¬ 
frame graphics previously requiring 
expensive terminals. Just save the 
mainframe's output as a disk file, 
then display it on your microcom¬ 
puter's screen. It's only a matter of 
converting the output from the main¬ 
frame system into a form that your 
computer will understand. 

Tektronix (the oscilloscope com¬ 
pany) was the first to produce a high- 
resolution graphics terminal for large 
computers. Along with the terminal 
it produced the software that gener¬ 
ated the code necessary to tell the ter¬ 
minal what to do. This set a de facto 
standard for the industry. Most large 
computers will produce the code to 


by Mahlon Kelly 

drive Tektronix terminals. But how 
can you put the display on the screen 
of your microcomputer? 

The Problem 

My research work generates a lot 
of data that must be interpreted 
visually. (See "Data Collection with 
a Microcomputer," March 1983 BYTE, 
page 295.) The recorded data are sent 
to a Cyber computer, where they are 
processed and massaged in various 
ways. The reduced data are then sent 
back to my microcomputer for fur¬ 
ther processing and storage. 

The problem is that I can get a good 
look at the data using various graph¬ 
ics programs, but those programs 
send output only to a Tektronix ter¬ 
minal or some other terminal that's 
configured to think it's a Tektronix. 
(The Retrographics package pro¬ 
duced by Digital Engineering for the 
ADM-3A is a good example.) I was 
spending too much time commuting 
between my own LNW-80 microcom¬ 
puter and our University's Tektronix 
facility. I needed to send the graphics 
output to my microcomputer and 
display it on the screen. Although 
that seemed difficult at first, it took 
only a 30-line BASIC program to do 
the whole job (it took about two 
weeks of spare time to figure out 
how). The Tektronix emulation pro¬ 


gram (see listing 1) has been 
developed for LNWBASIC on the 
LNW-80, a microcomputer that is 
functionally the same as the TRS-80 
Model I but that, among other 
features, has both high-resolution 
black-and-white and color graphics. 
The program can easily be translated 
to other versions of BASIC. 

Communications 

To understand how the Tektronix 
terminal works, it's important to 
understand how computers and ter¬ 
minals communicate over the phone 
lines. Most terminals respond to 
ASCII (American National Standard 
Code for Information Interchange) 
characters that are transmitted bit by 
bit. The Tektronix does everything in 
response to ASCII characters. These 
characters consist of seven bits of in¬ 
formation that can be converted into 
a set of 127 different decimal-based 
numbers or an equivalent number of 
alphanumeric and control characters. 
The first 31 ASCII characters are con¬ 
trol characters. They tell a "normal" 
terminal what to do. For example, an 
ASCII 7 tells the terminal to beep or 
sound a bell, an 8 tells it to do a back¬ 
space. Characters 32 through 63 rep¬ 
resent various special characters such 
as *, ?, %, and the numbers 1 through 
9. The characters 64 through 95 
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Listing 1: The Tektronix emulation program to tmnskte a file of Tektwnix graphics control characters to a plot on a mkrocomputer screen. 
The program is designed for an LMW-80, but onl^ five lines need to be changed to adapt it to other machines. 

10 ' THIS PROGRAM TO PLOT A FILE IN EfftLAHON iF A TEKiraNK TERHIN«_ HAS BEEN DESIGNED TO BE OSED ON A im-m. 

20 ' THE FIVE LINES WITH A mm STATe€NT STARTING HTTH 'in' USE M LNWKSIC GRAPHICS LANGUAGE. THEY SHOULD BE 
30 ' MODIFIH) FOR HIWTEVER SYSTEM IS TO ffi USED. T>€ PURPOSE OF THO^ LOES SHOILD BE SOF-EXPLANATORY. 

10 ' 

50 ' 

60 CLEAR 1000 

70MOOEi'mpUTST^€LHHINHIt^^ RESOLUTION MODE 

80 ' lo IN LINE 10 PCLS CLEARS TTC HIGH RESOLUHON SCREEN! aS CLEARS rt_PHANUHERICS. 

90 pas: cLs: Hx=ot hy= 0; LX=i: ly= 0! OLD=otCH=o 

iOO FLAGt="T" ' TELLS THE PROGRAM TO EXPECT TEXT ^ A DEFAULT 

IID PRINT'^TtWT IS THE INPUT FM hWC? "! 

120 LI^eNPUT FILE! 

130 ' 

110 ' START THE INPUT. 

150 ' 

160 OPEN"IMfFIl£$ ' OPEN TIE UEUT FILE. 

170 LUOIPUT flfAl ' LINEINPUT BECAUSE TTC STRING IWi ^ttME UWPRIWTAaE CHWACTERS. 

180 IF LENtA$>=0 GOTO 170 ' F M INPUT HAS A NULL STRING^ GET WOTTCR. 

190 ' 

200 FOR 1=1 TO LEN(AI) ' LOOK AT THE WOLE STRING CTWRACTER BY CHARACTER. 

210 OLD=CH ' SAVE Ti€ ASCH VALUE OF THE PRECBIHG CHARACTER. 

220 CH=ASC(HID$(AltItl)) ' LET CH = THE ASCH VALUE OF THE CHARACTER POINTED TO. 

230 IF CH=29 FLAG$="8*' ' F m. CmRACTER IS A CONTROL GS^ SET A FLAG SO TWT HE PEN HILL BE MOVED BUT THE LINE NOT DRAWN. 

210 F CH=12 m 0LD=27 THEN ast paS ' F TIE Di^WyCTER PAIR ESC.F HAS RECEIVED, CLEAR T^E GRA^ICS AND ALPHANUHERIC SCfEEN. 

Z50 F CH=31 im FLAG$="T‘* ' F US RECEIVED, SET THE FLAG TO EXPECT PUmmm INPUT. 

260 F CH<32 HJTO 290 ' F W. CHUTES IS A CONTROL CHARACTER, JUMP, 

270 F fLAG$="T'‘ PRINT CHR$(CHK:GOTO 290 ' F IN TEXT MODE, PRINT T^E CHtf^ACTER AND GET ANOTfCR, 

280 G0SU8 350 ^ BRANCH TO 1\E SUBROUTIfE THAT DECIDES mi HE GR«1iICS Ct«?ACTER DOES, 

290 NEXT I ' GO GET ANOTICR CHARACTER, 

300 F EF(1) THEN aOSEf STOP ' OUCT IF FILE DONE. 

310 GOTO 170 ' GO GET ANOHe STRING. 

320 ' 

330 ^ FOLLOWING IS A SUH?OUTM TO DECIDE WHAT TO DO HITH THE GRAPHICS CWRACTERS. 

310 ' 

350 F CH>31 AND CIK61 AND (]LD>95 AND OLD<lZa THEN HX<H! GLD=CH: RETURN ' F THE OttRACTER IS A 'HI' 

360 ' Affi Tf£ PREVIOUS HAS A 'LO Y% THEN TIE CHWACTER IS A ^MI X" (SEE TEXT), 

370 F CH>31 AND CH<61 T^EN HY^J OD^CH! RETURN ' F THE CHARACTER m A VALUE BETHEEN 31 m 61. 

380 ' THEN n'S A 'HI Y'f H ISN'T A 'HI X' BECAUSE H PASSED FE TEST OF PREVIOUS STATeen. 

390 F CK>95 m Dfa28 TIEN LY=CH: OLD=CHt RETURN ' F T>E CHARACTER VALUE IS BET«EN 95 AND 128 THEN H'S A 'LO Y', 

100 F CH>63 ^WD CH<96 im U=CH: OD^CHE GGSUB l^flE RETURN ' F TIE WIUE IS BETWEEN 63 A® 96 THEN H'S A '10 X'J DO A PLOT, 

110 ' 

120 ' SUBROUTINE FOR ACTUAL PLOTTINGF CHANGE LDES 180 AND 190 FOR APPROPRIAF SCREEN RESOLUTION. SEE TEH. 

130 ' 

HO X=,17i((HX-32)i32+LX-61) ' m CONVERT KX AND LX TO BE m.\£ F X TO BE PLOTTED, SEE TEXT, 

150 Y=192-,25*CCHY-32)i32+LY-96) ' m CONVERT HY AND LY TO THE VALUE F Y TO BE PLOTTED, SEE TEXT 
160 ORAH")(FLAG$,MX,r‘ ' m F FLAGt='“B" MOVE TO X AM) Y BUT DON'T DRAW. F FLAC$=*'A'* THEN NOME M) DRAW. 

170 FLACi="A^' ' SET n SO IF NEXT LIJE HFL F DRAW. 

180 RETURN 


represent uppercase letters and a few 
symbols like From 96 through 127, 
the input represents lowercase letters 
and a few other symbols. While most 
terminals will respond to the ASCII 
codes—that is, they will print a B 
when the code 66 is sent—the 
Tektronix can either act like a normal 
terminal or interpret the characters to 
draw straight lines. 

That's aU the Tektronix terminal can 
do. In terms of graphics, all it can do 


is draw straight lines. Think of it as 
a plotter with a point on the screen 
that can move from one point (spe¬ 
cified as an coordinate) to another 
point. It can move the pen in a down 
or lifted position; that is, it can move 
it and draw a line or move it without 
drawing a line. Of course, very short, 
straight lines when combined end to 
end can look like a curve. Everything 
on a Tektronix screen is the product 
of a series of straight lines, written 


with the pen either in the up or down 
position. 

How can this help you use a micro¬ 
computer to plot a graph intended for 
a Tektronix? First, you need to receive 
the characters intended for the 
graphics terminal. If you have a good 
smart-terminal package and you can 
access a main&ame, tell the main¬ 
frame that you are using a Tektronix 
terminal (you would teU the same lie 
if you had a modified ADM-3), set it 
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Listing 2: Part of an output file giving directions pr a graphics plot on a Tektronix terminal Although it may look like garbage, it produces 
very precise instructions and plots. 


A^cChFlHnKpilPoRMU jWgZd::! ! /BuDrGnlhLbN# 1 RwSrVnXi Ce3^30(3 "^C CEKHvJthisQrRTysYijXK^ I 1 
AC IdFKIrKyN$3PhSpUwX^Zyie3j_D2BrDtGJLs0qQDTlUjYgE:d^"3(3$>CxEsHoJjHfPcR#LI | WyZv\t„r ^ 
ApDrirMlkKNPSlUMXoi:sl>(5(3CE!^E$bGhJr>L>J02:"QfTiMnYr\t^v6AC:FuHtKqMGPHRjU94^dZaJ$:i^z7BvD 
rGQlkLi.NfQdSbV"X+^C | I CSezCbjEH JHO CR | T>N^Y\f a^c9ACdFIKNePf SqiUiX J Z :i._ i t BciDeGcIaL ' a#Q 
^T:>U !:Yyi:w^^’r$DFIKNPGSUVXi::]r%(3BBEGHdMDGTVY[;\^ri^ACFGIKHhPRUXYZ3_r 'BDGIKLNQQSUYi::]:! 
rCt^BDEHJMGPRUUWYX^r )A8DFHII<NPSTUXZZ3^rJ«BEFGJLMNQTUYYi:^_r+ACEHJKMPQU)EUNtU$lACDFI 

KNOQSU'v^XZ:]r-“GBBEGHJHORTTGYZX^r * ACFHKLNPRUWXZ;] r/BDFXKLNQQBUY i: OI^BCEH JMGGRTU WZ 

\^riACFHIKNPRTUXZZ:i^r2BEFCJLLNQTVXYi:^^r3(3CFHJJMDQRUWZ\n„„r^iBCDF:i:KNQQBUyXi::3r5rfABEG 
GJLORSTUYZi:^r6ACFFHKLNPRUWXZ3^^r7E:DGIJLNPQBGXi:\^rB13CCEGJHOGR7UWZ\^r9AACFGIKNPSUX 
YZl„„r :BDEGJLL.GasyXYi:^^i ?MGjFlFriGHlNjNiMoNqNrMNqMNrNHqMvNwMGKF ::F | CH-rNxNwHIi NMG# ' Fb 
FcGi1bN"N"H#BN"rCr :'^$o^a;CeGQF;LFJGHiIqIiIJKMiNqN 0 MINnNDMNnHNDNM^lMsNtMGuFKF^:^GH^^NuN 
tMzNCMG>FF%"GM$N::N::M%BNfDCD:^^k^k;CgGfFcFbGMcNfN9LfKbLhNkN:LhNkMNlNMkMpNqMGrFijFvQ 
MuNrNqMwNxMGyF | F>GH 1 N^:iNxM^NkCk : ^ C J C " M C " NcNdHGcF ' F " H C "IdleNh 


up to send the output for a plot, and 
then save the output to a disk file. 
You may have to change the transla¬ 
tion tables in your smart-terminal 
program so that the control charac¬ 
ters aren't changed, but that should 
be straightforward. You now have a 
file that was intended to produce a 
plot. It will look like garbage (listing 
2 shows part of such a file), but it 
really does have meaning. 

How does the Tektronix interpret 
the characters it receives to draw a 
line? This is the hard part. First, 
remember that it only draws a 
straight line from a point where the 
last line left off to a new point 
specified by X and Y coordinates with 
the pen either lifted or down, (At the 
start of a program the terminal 
assumes the pen to be at coordinates 


0,0.) The terminal has to receive 4 
bytes (actually four 7-bit characters 
between 0 and 127 decimal) to know 
where to end the line. There's not 
enough information in a single byte 
to specify an X or Y coordinate, so 
each coordinate uses 2 bytes. The 
bytes are called Hi X (HX) and Lo X 
(LX) and Hi Y (HY) and Lo Y (LY); 
Hi specifies the larger part of the 
number for the coordinate and Lo 
specifies the smaller. HY and LY are 
converted to a value corresponding to 
a Y coordinate and HX and LX do the 
same for X. The numbers are stored, 
and as soon as an LX is received, the 
terminal responds by drawing a line. 
When it receives HX, HY, or LY, it 
simply stores them while waiting for 
the LX. 

How does the terminal know 


whether the character it receives is an 

HX, an LY, or whatever? Remember 
that each character that's received has 
an associated numerical value. If the 
value is between 64 and 95, it's an LX. 
If it's between 96 and 127, it's an LY 
If it's between 32 and 63, it can be 
either an HX or an HY If the Hi 
number is immediately preceded by an 
LY, then it is an HX; otherwise it's an 

HY. ^0 the terminal stores LX and LY 
according to the value of the incom¬ 
ing byte, and it stores HX or HY ac¬ 
cording to the value of the byte and 
whether the previous l^te was an LY 

You might think that the computer 
would send 4 bytes for every line to 
be plotted, but it doesn't. Because the 
line is often short, HX and HY 
change infrequently, and often only 
X or Y changes. To wait for 4 bytes 




,OlO SHACK COLOR COMPUTj 

IAODEM COMMUMICATIOftts 


Make your Color Computer an intelligent printing terminal with off-line storage! 

•Talk lo a timashare system or irvjormation service •Print oui wtial is receivetl as il ts received •Save 
received text to cassette tape • Re-display tde received text even while on-line • Communicate with 
other computers *115109 your computer as a general-purpose 300-baud terminal • Downioading 
programs from other computers 


THE 


The Microtextmodule is a prcgram pack containing no! 
only firmware but a second serial port so that both your 
printer and modem can be connected at the same time. 
Microtexi can be configured for any serial printer that 
will work with the Color Computer, even if it requires 
tine feeds! Bui even if you don't have a printer, you can 
keep a permanent copy of your data by storing to 
casseite tape. Also, any Radio Shack/Centronics- 
compatible parallel printer may he used by adding the 
Micro Works' P1&0C parallel Interface. 


For those of you with special terminal applications. 
Microtext has selectable panty; it sends odd. even, 
mark or space. With mark parity ^which is default) you 
can send to computers requiring either seven or eight 
bits. All T2B ASCII codes can be sent. Exchange 
programs with other Color Computer users! Basic pro¬ 
grams may be downloaded from other computers or 
timesharing systems. 

'/ou'il find many uses for this versatile module! Avail' 
able in ROM PACK, ready-to-use, for $59.95 


'Z!l5\D©[^ 


First-rate Programming Tools • Books • Games • Memory Upgrade Kits 
Hardware • Keyboards • Parts 

P.a. BOX 1110 DEL MAR. CA 92014 61 9 - 942-2400 
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to be sent when 1, 2, and 3 would do 
is very inefficient. Of course, if HY, 
LY, HX, and LX are sent in that order, 
all will be stored, and that's OK with 
the terminal. However, if only the Lo 
X value must be changed, then only 
an IX is sent (remember that a line 
is drawn whenever an LX is re¬ 
ceived). If LY and LX must be 
changed, two bytes will be sent (tY 
and LX). If HX and LX must be 
changed, then LY, HX, and LX will 
be sent in that order. The LY tells the 
terminal that the Hi byte is an HX 
and not an HY. If HY and LX must 
be changed, then HY and LX are 
sent. To change all 4 bytes, all 4 bytes 
are sent. 

Once the terminal has 4 bytes in 
memory and it receives an LX, how 
does it know where to draw the line? 
First, the line starts at the end of the 
last line. That's simple. The end of 
the new line is specified by HY, LY, 
HX, and LX as they are stored in 
memory. The coordinates are calcu- 
lated as follows; 

X = (HX-32)*32 + LX-64 

and 

Y-(HY-32)*32 + LY-96. 

Those equations are for a Tektronix 
terminal, and that terminal has a 
maximum value for X of 1024 and a 
maximum for Y of 780. You must 
multiply X and Y by appropriate fac¬ 
tors if your screen has a lower resolu¬ 
tion. For example, my LNW has a 
maximum resolution for X of 492, 
and I must multiply X by 492/1024 to 
have all of the plot on the screen. A 
few computers expect Y = 0 to be in 
the upper left-hand corner. In that 
case, subtraction is needed, as for my 
LNW. For the LNW, Y = 192-{192/ 
780*((HY--32)^32-^LY-96)) and X = 
492/1024*((HX-32)'^32-hLX--64) will 
produce a plot with X = 0 and Y=0 in 
the lower left-hand corner. 

The terminal also responds to con¬ 
trol characters. The two most impor¬ 
tant characters have ASCII values of 
31 and 29. Remember that the ter¬ 
minal has two modes of operation: 
graphics and alphanumerics. If it's in 
graphics mode and receives a 31, the 


terminal sets itself to alphanumeric 
mode and will print the string "rose" 
not as the flower but the word. If it 
receives 31 while in alphanumeric 
mode, it will do nothing. If it receives 
a 29 while in alphanumeric mode, it 
will go into graphics mode. The first 
coordinate it receives (as HY, LY, HX, 
LX) win make it move its pen, but 
with the pen raised, thus going to a 
new line origin. The second set of 
coordinates will make it draw a line. 
Each set of coordinates after that wiU 
produce another line. If it receives a 
29 in graphics mode, the pen wiU be 
lifted and go to the next set of coor¬ 
dinates to be received. If the received 
coordinates are exactly the same as 
were previously received, then a 
single point wiU be drawn. Using this 
scheme any shape can be drawn, and 
the pen can be moved around to plot 
anywhere on the screen (if a 29 is 
sent first). 

There are other control codes. The 
most important is a sequence of two 
bytes: 27 {escape) and then 12. This 
tells the terminal to erase the screen, 
both the graphics and alphanumeric 
modes. TTie code 26 erases the alpha- 
numerics but not the plot. 

It should be possible for some en¬ 
terprising programmer who under¬ 
stands mainframe graphics to write 
a smart-terminal program for most 
microcomputers that would eliminate 
the step of storing the graphics file 
and then displaying it with a BASIC 
program. The microcomputer, in 
other words, would act just Like a 
Tektronix terminal with the plot ap¬ 
pearing as it came in over the phone. 
The advantages would be that the 
plot could be stored on disk and sent 
to a point-addressable printer. Writ¬ 
ing such a program is beyond my 
ability and ambition. 

Tektronix has defined the most 
simple and efficient way to transfer 
graphics output. If the procedure is 
understood by microcomputer pro¬ 
grammers, we wiU soon have smart 
terminals that have the ability to 
receive not only alphanumeric out¬ 
put but graphics displays as well.* 


Mahlon Kelly (268 Turkey Ridge Rd., Charlottes^ 
ville, VA 22901) is associate professor of Environ- 
menial Sciences at the University of Virginia. 


Jo find out wli«rA ihowlng 
off tti« P135Q prlfitsr, cull ono of 
tN»e To«hll»a dtttHbuiort: 

COMPU SHOP 
1355 Gtenville Drive 
Richaif(Json. TX 75081 

{ 2 %A) 7 m-% 2 B 2 

CVPRESS DISTRIBUTING CO., INC 
1266 Lincoln Avenue 
Syne 109 

Sen Jose. CA 95125 
(40S) 297-94(H) 

DIGITAL ENTRY SYSTEMS 
27 Spruce Street 
Wallham,MA02l54 
{A17> 499-8111 
GENERAL BUSINESS 
COMPUTERS. INC. 

2 Norih OIney Avenue 
Cherry Hill, NJ 08003 
{909)424-6500 
GENERAL MICROCOMPUTER 
Georgetown Center 
52303 Emmons Rijad if26 
South Bend, IN 46637 
{219} 277-4972 
INTECH GROUP 
Royal Commerce Center 
2025 Royal Lane 
Dellas, TX 75229 
(214) 241*1717 

KALTRONICS DISTRIBUTORS, INC 
702 Landwehr Rd. 

Northbrook, 1160062 

(212) 291-1220 

MICRO DISTRIBUTORS 
11794 ParHawn Drive 
Rockville. MD 20052 

(301)468-6450 or 
(800) 636-6621 

MIC ROAM ERIC A DISTRIBUTING CO 
17103 Kingsview Avenue 
Carson. CA 90746 

(213) 327-6030 
1050 Remington Road 
Schaumburg. IL 60195 
(312) 682*0095 
366 Weshingian Streel 
Wellesley. MA 02161 
(617) 431*7869 
1461 Exchange Drive 
Richardson. TX 75001 

(214) 235*3618 

MICROWARE DISTRIBUTORS. INC. 

Z041SSW Blanton Avenue 

Aloha. OR 97007 

(503)642-7679 

MIDTEC ASSOCIATES 

6363 Quivira Road 

Lenexa. KN 66215 

(913)541-1711 

MONROE DISTRIBUTING CO 

29S9 Payne Avenue 

Cleveland OH44114 

(216)761-4600 

PARAGON SALES. INC 

7B0 Charcot Avenue 

San Jose. CA 95l3l 

(408)283-7955 

PREMIER SOURCE DISTRIBUTING 

1882 McGaw Avenue 

Irvine. C A 92714 

(714)261-2011 

STAR DATA, INC 

4021 N 30lh Streel. Sulie J 

Phoenix. AZ S5016 

(802)955-9233 

SYSPRINT, INC 

7777 S Central Expressway Suite 2A 
Richardson TX 75090 

(214)669-3666 

TRANSALASKA DATA SYSTEMS, INC 
200 Center Court 
Anchorage. AK 99502 

(907)561*1776 

...Or Itiase Toth lbs Rvgiqnat 

Offlcss: 

TOSHIBA AMERICA. INC 
177 Madison Avenue 
Post Office Box233lR 
Morristown. Nj 07960 
(201)326-9777 
TOSHIBAAMERICAJNC 
662 Office Parkway 
The Colonnade Building 
St Louis. MO S3141 
(314)991-0751 
TOSHIBA AMERICA. Inc. 

2555 Cumberland Parkway, Suite 295 

Atlanta. GA 30339 

(404)434-3891 

TOSHIBA AMERICA. INC 

19017 Sky Park Circle 

Suites P and Q 

Irvine. C A 92714 

(714)250-0151 


In 1buch with Ibmorrow 

TOSHIBA 
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Nothing shows off 


I ^urlBMPC 

ikeToshiba^ P1350 


Now there’s one three-way printer 
that fully equals the word processing, 
data and graphics capacity of your 
I IBM PC: Toshiba’s P1350. 

But the P1350 is more than com- 
I patible with PC hardware. It will 
print programs like Lotus 1-2-3 data 
processing and graphics output with 
I remarkable character definitionf 
For even more flexibility, the 
I Toshiba P1350 with Qume SPRINT 5 
emulation handles all popular word 
processing programs. Under software 
command, the P1350 will print high¬ 
speed drafts or switch to letter-quality 
I text and graphics. 

The innovation behind this three- 
in-one flexibility is Toshiba’s print 
head. Pin diameter has been reduced 
to just eight mils. And the number of 


pins in the print head 
has been increased to 24. 

The result is a superior 360 by 180 
dot-per-inch density pattern in the 
text mode. Instead of spinning your 
wheels at 40 cps, the P1350 produces 
letter-quality printing at 100 cps. In 
its draft mode, Toshiba’s P1350 can 
accelerate up to 192 cps. 

When it comes to graphics, the 
P1350 really shows its stuff. Whatever 
your computer displays, Toshiba’s 
P1350 prints. With astonishingly 
clear definition. And extra-fine repro¬ 
duction that can only come from a 
print head capable of200 million 
impressions and exclusive 180 by 180 
dot-per-inch graphics density patteim. 

In Touch with Ibmorrow 

TOSHIBA 

Informalion Systems Division. TOSHIBA AMERICA. INC. 


Then, if that’s not 
enough to pique your 
interest, the P1350 also 
features three differentfonts. Variable 
pitch. Subscripts, superscripts and 
underlining without the need of a 
second pass. A super-reliable,optional 
sheet feeder. And more. 

So show off your IBM. OR ANY 
OTHER PERSONAL COMPUTER. 
With the superior quality and 
flexibility of Tbshiba’s spectacular 
P1350 printer. 

Distributors on the adjacent list 
make it ea^ to find the P1350. Or 

get more information by calling, 
toU-free, 1-800-457-7777. 

^IBM PC to Pl350^aphic& utitizes PaperStreen and color/ 
t"niphic?i adapter IBM PC jsaTVadpmwrk of Iriternaticmal 
Buainoaa Machines. Lotus and 1 ■ 2' SarelVadeniarkH ofLntu.-; 
Development Corporation. © 1933 Toshiba America, Int. 
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We think you’re calculating enough t 


And we've devised a little test to prove it. All you 
have to do is compare our PC-8200’s specs with the 
specs (or Radio Shack’s Model 100 or the HP-75. 

For someone who’s savvy enough about computers 
to read this magazine, you shouldn’t have any trouble 
picking the best one. So here goes: 


It all boils down to more power and better features 
for the same price. And. of course, more software 
—14 FREE programs to start, including linear 
forecasting and word processing. 

The PC-8200 portable from NEC. We think 
you should be impressed. If you’re not, maybe 
you picked up the wrong magazine. 


Productivity at your fingertips 

NEC 

NEC Home Electronics fnc^ 

Personal Computer Division 

1401 Estes Avenue 

Elk Grove Village, IL 60007 

NEC Corporation, Tokyo, Japan 
Circle 325 on inquiry card. 



NEC 

Radio 

Shack 

Hewlett- 

Packard 

Price 

$799* 

$799 

$995 

RAM/ROM 

16K/32K 

8K/32K 

16K/48K 

RAM Expandability To 96K To 32K To 24K 

(Intemal/External) (64K/32K) (32K/none} (24K/none) 

Free bundled 
software 

Yes 

No 

No 

Function keys 

10 

8 

0 

RAM cartridges 

Yes 

No 

No 

Bar Code 

Reader, RS232, 
Parallel Port, 
Cassette Port 

Yes 

Yes 

Not 

Standard 

Floppy Disk and 
StO Port, 

Cursor Cluster 

Yes 

No 

Not 

Standard 

*lncl u de s perp^tua 1 cLbc K qalQndat. N bQad battery pack. AC adapter c h arg ar optional 
The PC-a2'00 laa batrery-apefalfid CMOS-baaod system 

























get more computer for your money. 


fvfc|pc. 820 in 


LOW BATTERY 


Unit shown actual size. 





































Announcing 

The best 6502Assembler in the World 



Now. The kind of high-level support 
j'Qu'd only expect to find on a main 
frame. 

ORCA/M (Hayden’s Object Reheat- 
Qbk Code Assembler for Micros) 
lets you develop sophisticated 
applications with the speed and ease 
of a high-level language, yet retain 
the control and efficiency that only 
assembly language can give. 

Here’s what OHCA/M gives you: 
The Assembler 
Macro language features: 
o Conditional assembly of source and 
macro files 

o Separate source and macro files 
o Nestable macros 
o Parameter mid-string and string 
search functions 

o Symbolic parameter assignment 
o Numeric, string, and boolean type 
parameters 

o Parameter subscripting 
o Global communication between 
macros 

o Macro expansion loop control 
o Count, length and type parameter- 
attribute functions 


Extensive Macro Libraries 

Memory' Constant Declarations: 
o Integer 
o Character 
o Four-byte Integer 
o Hexadecimal 
o Floating Point 

Relocatable object module 
genera lion 

Fast assembly directly to disk 
Program segmentaiion: 
o Selectively assembly individual 
subroutines 

o Global and local scope of symbols 

The Linker 

Produce executable binary files 
from relocatable object modules 

Link routines from library fdes 
Link subroutine re-assemblies 
Define a new origin for previously 
assembled code 

Invoke at assembly time or by 
command 

Subrouliiie libraries: 
o Floating point and 
double-precision routines 
o TfanscendentaJ functions 
o Hi- and lo-res graphics 
o Multiple-precision integer math 
o Input and output 


The Editor 

Co-reside n t screen ed i tor: 
o Global search and replace 
o Block move 

o Entry of non-keyboard characters 
Supports tower case adapters and 
shift-key modificaiion 

80-column: horizontal scrolling with 
40-col utnn displays 

The System 

Monitor: Iransparent control of 
system from one command level 

Extended Disk Commands; 
o File copy 
o File undelete 
o Catalog sort 
o Wildcard filenames 

Disk ZAP: Buill-in disk sector 
editor 

Optimized DOS 23 compatible 
operating system 


Operating system interface; 
Supports a variety of configurations 
User-modifiable to allow linkage of 
custom drivers for peripherals 

64k RAM supported, 48k required 

This unique array of features and 
functions speaks for itself: the 
power of ORCA is unsurpassed. 

All features are documented clearly 
and extensively. Source listings for 
the subroutine and macro libraries, 
as well as the operating system, are 
included. 

ORCA. If you’re serious about 
developing 6502 software, it’s the 
one to have. 

Available from your local dealer, or 
call: 

800-343-1218 

(In MA call 617-937-0200) 
ORCA/M: 21609 
Apple II or lie disk, 48k, DOS 3.3 
Two drives and 64k recommended 


Introductory 
Price: ^ 



S149.95 

After September 30, 1983 


ORCA/M is now also the 
best 65C02 assembler, 
supporting all 27 new 
opcodes. New hardware 
support includes the He 
80 column board and 
disk emulators for the 
Legend ™ 128K card and 
lie extended memory card. 


HAyDEN SOmWARE 
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Talker 

A routine developed for Radio Shack's TRS-80 and Votrax's 
Type-N-Talk makes writing talking programs easier 

by Heyward S, Williams 


Writing a talking program is sim¬ 
ple if you can use the PRINT and IN¬ 
PUT statements to automatically 
transfer information to the speech 
synthesizer. Talker is a keyboard and 
video-intercept routine that performs 
this function for the TRS-80 and the 
\btrax Type-N-Talk voice synthesizer. 
Although vocal programs are useful 
in many areas, I wrote this utility 
routine specifically because I became 
involved with writing programs for 
the visually handicapped. 

I began work on Talker in 1981 
when my wife, Suzanne, lost her 
sight from a combination of neuro¬ 
vascular rubeosis and retinopathy 

During her rehabilitation, we 
searched for better ways to handle 
everyday problems that confront a 
blind person, such as writing letters 
and finding addresses or recipes. 
There was little hope that Suzanne 
could return to her profession in 
retailing if she could not access the 
data she needed to perform her job. 

To help solve these problems, I 
began an investigation of voice syn¬ 
thesizers that would enable Suzanne 
to use our TRS-80. The only synthe¬ 
sizers available at the time had 
specific vocabularies, which limited 
them in our application. One unit, 
the Sweet Talker from Micromint 


Inc,, provided its host computer with 
a software-resident text-to-speech 
capability and seemed to be the best 
solution. Unfortunately, it ran only 
on an Apple II, and because I had 
already spent several lifetimes learn¬ 
ing the idiosyncrasies of my TRS-80, 
I was hesitant to change machines. 
Then Votrax Inc, introduced the 
Type-Tsl-Talk, This unit uses an 
RS-232C interface and includes a 
microprocessor programmed to inter¬ 
nally execute a text-to-speech algo¬ 
rithm that simplifies the job of writ¬ 
ing voice-output programs. Although 
it is somewhat primitive and occa¬ 
sionally amuses us with original pro¬ 
nunciations, it is reasonably priced 
and adequately fulfills our require¬ 
ments. 

The first program I wrote for the 
Type-N-Talk was a typing review and 
exercise routine that served to over¬ 
come Suzanne's mild case of "com¬ 
puterphobia" and familiarize me with 
the requirements of the synthesizer. 
Written in machine language, the 
program is relatively simple. 

Next came a more ambitious proj¬ 
ect: I wrote a simple word-processing 
program or, as we call it, the Friend¬ 
ly Letter Writer. Although this pro¬ 
gram is also written in machine lan¬ 
guage, by the time I had it almost 


finished I was convinced that I 
needed to find a way to write future 
programs in BASIC if I hoped to ever 
get them done. 

Sending text to the synthesizer 
from BASIC is not difficult, but the 
task does require extra lines. This 
constraint was undesirable because I 
wanted to use commercially available 
programs with little or no modifica¬ 
tion, Back I went to my editor-assem¬ 
bler to write a machine-language pro¬ 
gram that would make programming 
spoken text easier The result, pre¬ 
sented here, is called Talker. 

Features 

Talker has many useful features: 

•It is transparent to the keyboard and 
video routines so that normal BASIC 
commands such as INKE\$ and 
PRINT can transfer information to 
the synthesizer as well as execute 
their normal functions 
•It is written in machine language to 
minimize processing delay 
•It repeats each key as it is pressed 
•It reads whatever is written to the 
video display 

•A character immediately sent to the 
video display from the keyboard is 
not repeated 
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•It pronounces punctuation marks 
and, if they are returned from the 
keyboard, the control codes (the 
Type-N-Talk unit alone does not pro¬ 
nounce punctuation or control codes) 
•It skips redundant spaces, which 
are often used to position titles on the 
display but which would result in ex¬ 
cessive delays in the spoken text 
•The text transmitted to the Type-N- 
Talk is spoken if a carriage-return 
character or two consecutive spaces 
are encountered 

•The spoken response can be turned 
off and on from the keyboard or by 
sending special characters to the dis- 
play 

•Talker can be put into a mode in 
which it ignores some punctuation 
by sending special characters to the 
display 

•It automatically relocates itself to the 
end of high memory, resets the 
high-memory pointer, changes the 
keyboard and video-driver vectors, 
and jumps to BASIC or returns to the 
disk operating system (DOS) 

•The program operates without 
modification on Model I or Model III 
computers 

•It occupies less than ViK. byte of 
memory 

TRS-80 


•It is compatible with Level II BASIC, 
TRSDOS, and NEWDOS 

Talker operates best with a disk sys¬ 
tem because of the ease with which 
some programs can be implemented, 
but a disk system is not necessary. 


In one mode. Talker 
Ignores some 
punctuation by 
sending special 
characters to the 
display. 


Hardware and Setup 

To run Talker, you'll need an 
RS-232C interface board to enable the 
Type-N-Talk unit to receive informa¬ 
tion from the computer. These 
boards are available from Radio 
Shack (part numbers 26-1145 and 
AXX0511 for Models I and III, respec¬ 
tively). You must modify the RS-;^2C 
connection to work with the Votrax 
unit, however, because this applica¬ 
tion requires only the RECEIVE- 
ONLY mode (the Votrax unit pro¬ 
vides more modes than are neces- 


type-'n-talk 


GMD <3 - II> GND 



GND <3 - [I> GND 


-|T]> CTS 

U - (T^ OCD 

-DTR 


RS-232C CONNECTIONS 


Figure 1: A schematic illustrating the RS-232C connections between a TRS-80 computer and 
a Type-N-Talk voice synthesb^. 


sary). To implement the RECEIVE-1 
ONLY mode, the Ground Return I 
lines (pins 1 and 7) and the Ready to I 
Transmit (RTS, pin 5) lines must con-1 
nect to the TRS-80. The next step in-1 
volves resolution of the standard! 
problem associated with RS-232Cl 
transmissions: the proper connection I 
of the Transmit Data and Receive! 
Data lines. It seems that every piece] 
of equipment designed considers [ 
itself the controller, asserting that pin I 
2 on its connector is the Transmit] 
Data line and expecting that every¬ 
thing else will dutifully receive data 
on this line. The Type-N-Talk is no ex¬ 
ception to this, and to make it work 
properly, pin 2 on the TRS-80 con¬ 
nector must go to pin 3 on the syn¬ 
thesizer (In theory, you could put the 
COMM/TERM switch on the Model 
Fs RS-232C board in the COMM 
position to solve this problem; the | 
Model III doesn't have this switch.) 
Finally, pins 4, 8, and 20 on the Type- 
'NTalk must connect for proper 
operation. 1 used two RS-232C con¬ 
nectors (Radio Shack 276-1547 male 
and 276-1548 female) separated by 
Y4-inch spacers (from Radio Shack's 
64-3024 assortment) and held 
together by 1-inch 4-40 machine 
screws to make a jumper. Figure 1 
shows the necessary connections. 
The female connector plugs into the 
RS-232C cable, and the male con¬ 
nector plugs into the Votrax unit. For 
a Model I system, the COMM/TERM 
switch must be in the TERM posi¬ 
tion. The sense switch settings on the 
Model I RS~232C board are not im¬ 
portant because the bps (bits-per- 
second) rate is set in the software. 

The Type'N-TaJk can retransmit 
data it receives to other units 
(modems and printers) on the same 
RS-232C line. I disabled this feature 
to improve throughput because my 
printer has a parallel interface. I have 
not investigated whether this pro¬ 
gram can run both the Votrax unit 
and a printer on the same interface. 

Set the Baud Rate switches on the 
back of the Type-N-Talk for 9600 bps 
(switches 1 through 7 up, switch 8 
down), the rate selected in the 
software. 

You'll need an external speaker 
and, to connect it to the synthesizer. 
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VISUAL 300/33a 

Excellence in Ersonomics, Emulations and Economics. 




Both the VISUAL 300 and VISUAL 330 
combine VISUAL ergonomic elegance with 
excellent emulation capability. 

For example, the VISUAL 300 complies 
to the ANSI X3.64 standard and is protocol- 
compatible with DEC VT100A/T52 ■ termi¬ 
nals. And the VISUAL 330 emulates the 
DEC VT52, Lear Siegfer ADM-3A: Data 
General D200, and Hazeltine 1500, 

Nothing compares to these VISUAL ter¬ 
minals when it comes to ergonomics. They 
are designed in lightweight plastic and can 
easily be swiveled and tilted for maximum 
operator comfort. A “menu-style” set-up 
mode elimmates ail cumbersome switches. 
Other human design features include: 

■ 12" or 14" non-glare screen, available 
in green or white phosphor 

■ High density 7x9 dot inatrix characters; 
7x11 in lowercase 

■ 25th status line 

■ Detached keyboard, with coil cable 

■ Sculptured keycaps with matte finish 
for low glare 

• N-Key rollover 


■ Audible keyclick, user enabled 

■ Jump, or 2-speed smooth scfolling 
The versatile VISUAL 300 and 330 offer 

a package of standard features unmatched 
by any terminal in their class: 

“ Block and character transmlssfon 
»12 user-programmabie non-volatile 
function keys, each capable of storing 
32 characters 

■ Blrhkp underline, reverse, bold and blank 
video attributes require no display space 

■ Line-drawing character set 

■ Splitscreen 
• Full editing 

■ Programmable non-volatile columnar 
tabbing, or field tabbing, forward and 
backward 

The U.L, listed VISUAL 300 and 330 ex¬ 
ceed FCC Class A requirements and U.S, 
Government standards for X-ray emissions. 

All this at surprisingly low prices. Call for 
details on the VISUAL 300 and 330—the 
flexible terminals. 


Tilt: 10° forward, 15“ backward 




Service available in principal 
cities through Sorbus Service, Division 
of Management Assistance. Inc. 


^ See for yourself 


Visual Technology Incorporated 
540 Main Street, TewkslJury, MA 01S76 
Telephone (617) 8S1-5000. Telex 951-539 
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a cable with a miniature phone plug 
on one end and whatever matches 
the speaker on the other. 

Commands and Operation 

You can select four Type-N-Talk 
operating modes using control codes. 
The Talker program uses only one 
mode. The first causes the phoneme 
codes corresponding to the input text 
to be transmitted to the host com¬ 
puter, The Talker implementation 
does not use this mode, therefore the 
unit disables it. The second mode 
causes the unit to retransmit the in¬ 
put text on the RS-232C lines to other 
peripherals in a daisy-chain con¬ 
figuration, The Talker program dis¬ 
ables this function. The next mode, 
also disabled in this application, 
spells out all consecutive capital let¬ 
ters. Finally, an internal timer causes 
any text in the buffer to be spoken if 
more than approximately four sec¬ 
onds have elapsed since the last char¬ 
acter was received. This mode is left 
operational and is used by Talker, 

The most important command that 
the Votrax unit recognizes is the car¬ 


riage return (hexadecimal OD, deci¬ 
mal 3), This command causes any 
text in the buffer to be spoken and is 
used extensively by the Talker 
program. 

Within the Type-TSF-Talk, an internal 
750-character buffer stores incoming 
text. If it is filled before a carriage 
return is received, the unit stops ac¬ 
cepting transmissions and speaks the 
text. Recognizable characters are 
limited to uppercase and lowercase 
characters and numbers. The unit ig¬ 
nores punctuation and control char¬ 
acters; they must be translated by the 
program. 

Talker does not use the phonetic 
programming modes of the Type-N- 
Talk unit; the texMo-speech algo¬ 
rithm is adequate. 

The Driver Vectors 

The key to program operation lies 
in the use of vector addressing to 
locate the keyboard and video-dis¬ 
play driver routines in the TRS-80, A 
block of RAM (random-access read/ 
write memory) is set aside for infor¬ 
mation about the keyboard and the 


display. The RAM locations in the 
block are initialized when the com¬ 
puter is first turned on or reset; the 
locations contain the information 
listed in table 1 on page 452. 

The RAM locations allow execution 
of appropriate subroutines. For exam¬ 
ple, if a PRINT statement is en¬ 
countered, the BASIC interpreter 
calls a subroutine that goes to hexa¬ 
decimal RAM 401E through 401F 
(decimal 16414 through 16415) to find 
the address of the driver that will 
print the specified character on the 
display and then jumps to that ad¬ 
dress, It isn't difficult therefore, to in¬ 
sert the Talker routine in series with 
the display driver. The original ad¬ 
dress is taken from the vector loca¬ 
tion hexadecimal 401E through 401F 
and saved as the exit address from 
Talker, The address of Talker is writ¬ 
ten in its place. When the display 
driver is called, the program goes first 
to the Talker routine, then on to the 
original driver, and finally back to the 
host program. 

Essentially the same thing happens 
to the keyboard driver except that the 



SYSTEM #1 

OUR LEAST EXPENSIVE 
WORD PROCESSING SYSTEM 

Pied Piper * Comrex CR-2 • Zenith 
ZVM-123 Monitor • Perfect Speller' 
Perfect Cole • Word Processor • 

Perfect Filler $1549 


SYSTEM #2 

OUR LEAST EXPENSIVE IBM LOOK-A-LIKE 

Sanyo MBC-555 2 Drive Computer • Zenith 
ZVM-123 Monitor • Word Processor • Spread 
Sheet • MS-DOS 
• Sonyo Basic 

{Above With One Disk Drive $810} 




$1119 


PRINTERS 

C. ITOH 

Pro write rSSlO . S345< 

F-lOSeriol or Porallel. ... $1099^ 
COMREX 

CR-2 . , $AVE 

DIABLO 

620RO. . . .. $875* 

630 RO . .... .. $1715. 

EPSON 

RX-SO . $AVi 

RX-80 FA . $AVE 

MX-80F/r . SAVE 

FX-SO. ... SAVE 

FX-100 . $AVE 

JUKI 

6100 . .. , , $480. 

NEC 

8023A. .. $385, 

3510 . $1370. 

3550 . $1715, 

STAR MtCRONICS 

GemmilOX&lSX . SAVE 

Delta. . $AVE 


PRINTERS 

OKIDATA 

82A. . .. $390. 

83A . $635, 

84P . $980. 

84S . $1065. 

92 . $495. 

93 . $840, 

TALLY 

MT 160L w/tradors ...... $AV£ 

MT 180L w/trodors .-. SAVE 

Spirit 80. . SAVE 

TOSHIBA 

1350 Serial or Rofallel . $1460- 

TRANSTAR 

130P . .. $675, 

120F . $450- 

T315 . $450. 

TERMINALS 

TELEVIDEO 

910 . $470- 

910-H . $555. 

925 . $705, 

950...... . $905- 

970 . $980. 


COMPUTERS 
PIED PIPER 

Communication I. $975. 

TELEVIDEO 

803. $1825. 

SANYO 

MBC550. .. $715. 

MBCS55... $1025. 

MODEMS 

HAYES 

1200 . .. 

300... 


Pricaj fwRoct 3 % caiJi dlKOUfit 

Product shippfid in fudiCiry cortunK 
wirh marikiFacturar'i warranty. 

Ft« ihipping n on 4JPS ground 
only. PHces A availobitity 
ftubjort to changa with¬ 
out notice. S^d Dash- 
ifiPi cHfrck Of mofwy 
order...oil othef 


chackt will 
dBlay ihi pi¬ 
ping two 




$490 
$205 

'Sr,# '' 
(V' 
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3iketa COLOR MONITORS 

... we promise performance 



SAKATA offers fine quality CRT DISPLAY MONITORS which are 


SAKATA SC'100 



compatible with IBM, APPLE, ATARI 800, NEC and other fine 
personal computers. 

Unusually attractive design with neutral color will enhance the 
appearance, provide unexcelled quality performance. Illustrated 
Model SC-100 is 13” COLOR Display Monitor with linear circuitry, 
composite color and a host of other quality features. 

Also available: Model SG-1000 ... 12” 
monochrome, high resolution CRT 


COMPATIBILITY CHART 


SC-10Q COLOfl 


APPLE il 


APPLE Ml 


ATARI-8Q0 


COMMQDORE-64 


MONITOR. Model SC-200 ... 13” RGB 
high resolution COLOR CRT MONITOR. 
Model SC-300 ... 13” RGB, super high 
resolution COLOR CRT MONITOR. 
Priced below competition—if there 
is any. 

SAKATA CRT MONITORS are available 
wherever personal computers are sold 
or write for technical and 
illustrated literature and 
prices. 


OSBORNE 


HQJB: ON OmrMH QOUPUJERS 
ADAPTER CABLE REQUiRED. 


SAKATA U.S.A. CORPORATION 


651 Bonnie Lane. Elk Grove Village, IL 60007 

(312) 593-3211/800-323-6647 (outside Illinois) "SAKATA ... serving industry worldwide ... since 1696’ 


Circle 410 on inquiry card. 
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Location 

4015 hexadecimal 

16405 

Description 

Start of keyboard block—driver type 

4016 hexadecimal 

16406 

Driver address—least significant byte 

4017 hexadecimal 

16407 

Driver address—most significant byte 

401D hexadecimal 

16413 

Start of video block—driver type 

401E hexadecimaJ 

16414 

Driver address—least significant byte 

401F hexadectmaf 

16415 

Driver address—most significarTt byte 

Table 1: The special codes used to control Talker. 


Decimal 

Hexadecimal 

ASCII 

Translated 


00 

00 

NULL 

Ignored 


01 

01 

SOH 

Break 

(keyboard only) 

04 

04 

EOT 

Control — Turns off punctuation 

05 

05 

ENQ 

Control — Turns on punctuation 

06 

06 

ACK 

Control — Turns Talker off 


07 

07 

BEL 

Control — Turns Talker on 


08 

08 

BS 

Back 

(keyboard only) 

09 

09 

HT 

Tab 

(keyboard only) 

10 

OA 

LF 

Down 

(keyboard only) 

10 

OD 

OR 

Sends carriage return 


24 

18 

CAN 

Shift back 

(keyboard only) 

25 

19 

EM 

Shift lab 

(keyboard only) 

27 

IB 

ESC 

Shift up 

(keyboard only) 

31 

IF 

US 

Clear 

(keyboard only) 

32 

20 

SP 

Space 

(keyboard only) 

33 

21 

! 

Exclamation ‘ 


34 

22 

" 

Quote ‘ 


35 

23 

# 

Number 


36 

24 

$ 

Dollar 


37 

25 

% 

Percent 


38 

26 

& 

And 


39 

27 

■ 

Apostrophy * 


40 

28 

( 

Paran * 


41 

29 

) 

Close paran * 


42 

2A 

* 

Asterisk * 


43 

2B 

+ 

Plus 


44 

2C 


Comma * 


45 

2D 

- 

Minus ' 

(could be dash) 

46 

2E 


Point ‘ 

(could be period) 

47 

2F 

/ 

Slash 


48^57 

30-39 

0-9 

Numbers 1 through 9 


58 

3A 


Colon * 


59 

3B 


Semicolon ' 


60 

3C 

< 

Less 


61 

3D 


Equals 


62 

3E 

> 

Greater 


63 

3F 

? 

Question * 


64 

40 

@ 

At 


65-90 

41-5A 

A-Z 

Letters A through 2 


91 

SB 


Up * 


92-95 

5C-5F 


Ignored 


96 

60 


Control — Turns Talker off (keyboard) 

97-122 

61-7A 

a-z 

Letters a through z 


123-255 

7B-FF 


Ignored 



* Not Spoken if punctuation off 

Table 2: The characters recognized as valid Talker and their translations. The spelling 
errors correct pronunciation problems in the voice synthesizer. 


Talker program must intercept the 
character after it has been generated 
by the keyboard. Here the Talker pro¬ 
gram calls the original keyboard 
driver. After the original keyboard 
driver has done its job, it returns to 
the Talker program, which performs 
its magic and returns to the host 
program. 

Philosophy 

Because the program was written 
for a visually impaired person who 
was not computer-oriented, simplici¬ 
ty and ease of use were important. 

Each key on the keyboard, includ¬ 
ing all the punctuation marks and 
control codes {see table 2), is spoken 
as it is pressed. Although more char¬ 
acters can be displayed on the video 
screen, only those that correspond to 
the keyboard are spoken, keeping the 
number of characters to a minimum. 
To make the visualization process 
even easier and to increase the speed 
at which the text can be read, the 
operator has the option of preventing 
some punctuation marks from being 
spoken when they are displayed on 
the video screen. Imagine (comma), 
if you can (comma), how advan¬ 
tageous this can be (exclamation)! 

Ideally, turning the computer on 
should automatically load the pro¬ 
gram to eliminate any technical deci¬ 
sions that might be confusing to a 
blind operator The computer oper¬ 
ating system becomes transparent to 
the user, who can concentrate on the 
requirements of a specific applica¬ 
tions program. Incidentally, I have 
found that this philosophy is equal¬ 
ly valuable when writing programs 
for people who are not handicapped 
by anything but their own fear of 
computers. In fact, I often use it on 
programs written for my own use, 
simply because I am too lazy to type 
in ail the required statements to get 
the program to run time after time. 

If the program is not being used by 
a visually handicapped person, the 
character set can be expanded, and 
normal modes of loading and execut¬ 
ing programs can be used. 

Loading 

I was able to implement the auto¬ 
matic loading system easily using a 
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UNBELIEVABLE! 


other quality products available from XCOMP. 


CONTROUERS HARDDISK 

XCOMP manufactyres a Cf ID^C VCTCAtfC 

complete line of controllers J W Cfrfw 

for all popular drives. The 10 megabyte and 16 

X/R Series is a controller for megabyte hard disk 
3 to 300 megabyte drives. sub-systems for the IBM PC, 

We also produce a S100 App'e H and III and nearly 

controller package. A a” popular personal 

microprog rammable data computers, 

board is common to each xcOMP sub-systems are 2 

package and operates with to 3 times faster than many 
a second drive interface of the competition's and 

board. Buffer size is 256 ^ooie complete with our 

bvtPs with disk data rate extensive software. 


THE TOASTER is a hard disk 
sub-system containing TWO 
REMOVABLE 3.9", S 
megabyte cartridges. THE 
TOASTER provides unlin' 
storage and conven* 
back-up with to* ^ 
portability,'' 
speed ar- 0,*^ 


Exceptional prices on 10 and 
16 megabyte formatted 
drives and controllers. The 
ST/S for S100 computers and 
the ST/R for single board 
computers. An optional Z-80 
adapter allows for simple 
plug-in convenience. 
Optional equipment 
includes software, cables 
and cabinetry. 


Circle 516 cn inquiry card. 


XCOMP 


© 1983, XCOMP. Inc. 


XCOMMnc., 7566 Trade Street, San Diego, CA 92121, (619) 271-8730, Telex 182786 


XCOMP sat down to design a 
truly distributed IBM network so 
versatile and complete that it 
would satisfy any user's needs. 

It seems too good to be tru% 
but we did it! 

X-NET is so advanced that it can only be 
It has all the features of standard networteSj 
many more. And, because it is not 
central file server you save the high 

Call our sales department today 
complete details on X-NET. The 
exclusive network of PC-DOS 2.QI 


A Network Superset of 

■ ■ £ A =- 2j' If I, '.x W -j - 
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Starfiiick Model 8232 

A general purpose real-world 
interface: connects to ANY 
computer or terminal via RS*232 

TYPICAL APPLICATIONS: 

• Use with printing terminal: 
create low-cost data logger 

• Use with modem and phone for 
remote acquisition & control 

• Capture data bursts for 
subsequent analysis/plottmg 

• Monitor experiments; transfer 
data daily to main computer 

FEATURES: 

• 8 analog inputs, 0-5 VDC 

• 8 digital input channels 

• 8 opto-isolated outputs 

•All inputs and outputs fully 
protected to withstand abuse 

- 8 bit (0.4%) analog accuracy 

• On-board 2000 point buffer 

• Up to 5000 analog readings/s 

• Triggered acquisition 

• Units may be chained for 
extra channels 

• Controlled by ASCII strings 

• Application manual details 
interfaces for common sensors 

• Applications engineer on call 

•THRIFTY PRICE: $540. complete! 
Applications manual only: $5. 
TRS-80 version also available 



PO Box 24, Newton, MA 02162 


(617) 237-7695 

Dealer and OEM inquiries weleofne 


disk system and NEWDOS/80 ver¬ 
sion 2.0.1 disabled the date and time 
prompts using the NEWDOS SYS¬ 
TEM command and set the AUTO 
command to run TALKER/CMD. 
When the computer is turned on, the 
program relocates itself, performs 
some housekeeping to set up the in¬ 
terfaces, exits to BASIC, and starts ex¬ 
ecuting a menu program. This pro¬ 
cedure works equally well with 
Model I and Model HI TRS-80 com¬ 
puters. 

When I decided to write this arti¬ 
cle, I realized that I wordd have to try 
the program with TRSDOS. I found 


my old Model I TRSDOS 2.3 disk and 
discovered that I could use the AUTO 
command, which loads and executes 
the Talker program. However, when 
the relocation routine exits to DOS, 
the operator must type BASIC, 
answer the NUMBER OF FILES? and 
MEMORY SIZE? questions, and then 
select a specific program to run. But 
dorit despair; keep reading and you 
will find a version of the Talker pro¬ 
gram that simplifies this operation. 

The same result can be accom¬ 
plished with TRSDOS on the Model 
III; however, the DATE and TIME 
questions must be answered before 
Tkrf continued on page 466 


Listing It The Iklker program and s^/mbol table. 




00100 

=RELOCATABLE 

TALKING INTERCEPT PROGfWlM 4TALKERS 



ootio 

5 



7000 


00120 


ORG 

7000H 



00130 

■ 



7000 

20 

00140 


DEFM 

' 14 APRIL 1903 ' 



OOltSO 

i 





00160 

; ROUTINE TO 

RELOCATE PROGRAM TO HIGH NEMORV 



00170 






OOIBO 

; ONCE 

ThE PROGRAM HAS BEEN RELOCATED, THIS PART OF THE 



00190 

; PROORAM 

18 DISCARDED 



00200 

i 





00210 

HIMEMl 

ECU 

4049H 1MODEL I END OF MEM ADDR 

4411 


00220 

HInEN3 

EDU 

441IH ;MODEL 111 END OF MEM ADOR 

4016 


00230 

KBDABR 

EQU 

4016H ;KEYBOARD DRIVER VECTOR LOCATION 

401E 


00240 

CRTADR 

EOU 

401EH ;DISPLAY DRIVER VECTOR LOCATION 



00250 

f 





00260 

1 FIRST DISPLAY ft KEYBOARD DRIVER ADDRESSES ARE 



00270 

; TRANSFERED FRDH THE VECTOR LOCATIONS INTO Tl« PRDORAtl 



00280 

w 



7010 

2Aie40 

00290 

STftRT 

LD 

HL,(CRTAl>Ri iDISPLAY DRIVER VECTOR ’ 

7013 

225972 

00300 


LD 

4CRTRET) , HL 



00310 

r 



7016 

2A1640 

00320 


to 

HL,4KBDADR} ;KEYBOARD DRIVER VECTOR 

7019 

220172 

00330 


LD 

(KBDRETi,HL 



00340 

1 





00350 

i NEXT 

THE RS-232 PORT IS INITIALIZED 



00360 

9 



701C 

3EEE 

00370 


LD 

AjOEEH ;9600 BAUD 

701E 

□3E8 

O03B0 


OUT 

4OE0H)«A ;RST UART ‘ 

7020 

D3E9 

00390 


PUT 

(4>E9H),A ;SET BAUD RATE 

7022 

3E6C 

00400 


LD 

A,6CH 

7024 

D3EA 

00410 


OUT 

(OEAK),A CONTROL REGISTER 



00420 

! 





00430 

iTHE RETRANSHISSION HOPE OF THE VOTRAX UNIT IS TURNED OFF 



00440 




7026 

3E1B 

00450 


LD 

A,IBH ;TO TURN OFF ECHO MODE 

702B 

CDCa72 

00460 


CALL 

SEND |SEND CHARACTERS IBH I4H 

702B 

3E14 

00470 


LD 

A^14H ' 

702D 

CDCa72 

00480 


CALL 

SEND 



00490 

i 





00500 

; NOW TKE LENGTH OF Tlf PROGRAH 15 DETERHIhED 



00510 

£ AND HIGH MEMORY 15 CHANGED 



00520 




7030 

2A4940 

00530 


LD 

(HtMEMll ; MODEL I END OF MEM ADDR 

7033 

3ASOOO 

00540 


LD 

A,4005DH} ;CHECK MOD 1 OR MOD 111 

7036 

EEOD 

00550 


CP 

ODH 

7030 

2003 

00560 


JR 

ZjSETl iJUMP IF MODEL I 

703A 

201144 

00570 


LD 

HL,(HIMEM3) ;MDDEL Ill END OF MEM ADDR 



005B0 

1 



703D 

01B401 

00590 

SETl 

LD 

BC,LAST-BEBIN ;LENGTH OF PROGRAM 

7040 

B7 

00600 


OR 

A ;CLEAR CARRY 

704J 

ED42 

00610 


SBC 

HL,BC 



00620 

* 



7043 

FEOB 

00630 


CP 

ODH ;CHECK MODEL 1 DR MODEL 111 

704S 

2B05 

00640 


JR 

Z,SET2 ;JUMP IF MODEL I 

7047 

221144 

00650 


LD 

CHIMEM3),HL ;SET MODEL 111 HIGH MEM 

704A 

1003 

00660 


JR 

SET3 

704C 

224940 

00670 

SET2 

LD 

(HINEM1>,H_ ;SET MODEL I HIGH MEM 

704F 

23 

00690 

GET3 

INC 

HL 1 POINT HL 9 NEW START ADDR OF PRDG 

7050 

E5 

00700 


PUSH 

HL ;5AVE NEW START ADDRESS 



00710 

1 





00720 

; DETERMINE NUMBER OF BYTES BETWEEN THE PRESENT LOCATION 



00730 

i OF 

THE PROGRAM «c THE ADDRESS AT WHICH IT WILL BE WHEN 



00740 

; IT 

IS RELOCATED 



00750 

' 



70S1 

110072 

00760 


LD 

DE,BEGIN jPRESENT ADDR 1ST BYTE OF PROG 

7054 

AF 

00770 


XQR 

A 


Listing 1 continued on page 456 
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How to mate Yoor Appfe ran 

3V^ times fasten 



Just plug in the Accdetator n® 

and watch yonr Apple® n or 11 Flos take ol£ 


Imagine running VisiCalc® DB Mastetf Applesoft, Apple Fortran or Pascal without long delays 
With the Titan Accelerator D, your Apple II or II Plus runs these programs a true 3^4 times f^er. The 
Accelerator 11 also runs your Franklin, Basis and other Apple H compatibles times faster. This 

fester computer response time mcmis less waitir^ for you and an increase in your productivity. 

This Titan exclusive has its own fast 6502 processor 64K of high-speed memory and buftt-in 
fest language card. It is transparent to your software and is hardware compatible with most standard 
peripherals. And you can turn if off from the keyboard to run your Apple at regular speed 

Hnd out how to run fester and increase your pioductTvity without breathing hard. For informa¬ 
tion on the Accelerator II and other Titan rrdcrDcomputer products, see your computer dealer or 
contact: Titan Technologies* Inc., P.O. Box 8050,3990 \fersity Dr., Ann Arbor, MI 48107; Telephone 
(313) 973^22. 



^ Titan 


TECHNOLOOrES, INCX 


Attention dealers. Ask us about our special demonstrator unit offer 
Sales and marketing by The MARKETING RESOURCE GROUP, Costa Mesa, CA. 

Apple is a register^ tiademaik of Apple Computer, Inc. VtsiCak is a rE^tstered trademark of VisaCorpi Inc. DB Master is a registeied trademark of Skmewms, Ind. 
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SPECTACULAR 

OFFERS 


1 

vabasi 

B YEAH WARRANTY 


Mil 

simile side 

□ 74 siNaie oiuartT 

1.49* 

M13 

Cl/.i'rf siiwflLeeieE 
^ 74 POUeUE DCNSrTT 

1.89* 

M14 

CILW opuBteeioe 

3 74 DOUBLE QENSrTY 

2.79* 

M16 

Cif./f double SIDE 
%J /4 QUAC DEw»tV 

4.19* 

Fill 

O n arwLEsioE 

U ^SLE HNBITY 

1.89* 

F1312 

Q SWaLESBE 

U BOCiSLE DENfimr 

2.39* 

F144 

Q ff pQupttfiittt 

Q iDOUBtE DENPTY 

2.99* 


maxBlI. 

LtFETHE WJIItniiNTV 


MD1 


2.29* 


FD1-128 8" 3.60^ 


TBASF 

i Iftw *j.FPAhiTy 

S496E 1.79* 

53428 8" uM 1.d9* 


«iTDK 

LIFETIME WMiUniY 

2501 8V.' H.dd2.49* 
2001 8' ii.ddS.SO* 


BASF^’ 

LIFEUME WMHMIlT 

S4974 Sift- st,dd 2.19* 
54998 8- tMd 2.29* 


SENTINEL 


LiFEriat 

5S-11 8V.'»$.«d 1.73* 
os-iiB' $i.id2.14* 


ME AljQ 41(ia AT EANtneni; LOW riKEI 

Memoreic nmM 

ClHIH 



^QUANTITY 100. SMALLER QUANTITIES AOD 5% 


t DISK DRIVE HEAD 
m €L£ANIN8KIT8 

15.95 




SlUP-FT powai CEHTEtt 
Turn one inlQ ilxF 
PuBTif juiQi Ontrsl 
m Fltritlan 
1b Amp Ctn:i|lil Brfunsr 59.95 


BOOK VALUES 

FULL SELECTION. 

DISCOUNT PRICES 
on hundreds qt 
trties published by 
ALFRED. HAYDEN, 
DILITHIUM, SAMS, 
TAB. McGRAW HILL 
and many others. 


C‘1D CASSEHES 

&fft B ca5SBtt«S. 

m Casssiia/0 
tlbfsry- ^ 

Aluiitn B.QO 


1^4 


LIBRARY CASES 
B" Kas-sfllEff^tO 2.99 
5^-MiniKis-SBttB/tO 2.49 


SOFTWARE 

AT FAKTASTIC PRICES 
SAVE 25Vm on MORE 
on thDUBBnda OT soft' 
wars pacMssa For all 
sirstema, InelufUng 
RualnBU, Lanausoe. 
£ogln«erlr)g. Games. 
GrapMca, LMIIIly, and 
many mors. 


* Wrlllio por^kiK irlin lCf«plli Ina iiTiriniil 
jfioEiii lid will niii iirai rtriii 30 Hr Niiiii • it[ir«illtiil ir4in 
KcipiK Will I if.OG ttrckirii hr brtUii. flop ii^u (bfffd ‘ E b. 1. 
niwlrii I iVft dipMlI. * «i Ktipl Vlii. MjlIirclitfL Miiip m 
lllrilllld EtKkL * ciiikl nqi^ri kllk dllintErL « M lUpupRli F.Q.&. 
QioiL « ■l■i■lm|Npp|l1f|^dhl^lHl^g2.{m.n1Ur^um«•lrlB.aa. « CiilMi 
milHit M 3% iilpp ipt Fiicii ind liratJdk|KlliEkiiif wiliiirtiBiln. « 
AtiiilittridkibiHidpklllio.iccipiinci.iKivBHrJcoiH • Jllifiiiiuf riin. i 
SitiirnHon tHfjiuid ir lii niuod: 


We also off'tsr pftnrer ribbons, priniwneels. type denttnts. 
BCjdipmejil covers, power oonsol®. paper supplies. sEorage and 
Dling eqm^ent. rumiiure and many olher accessories lor word 
and data processing systems. Wriia for our free calalog. 


Orders Only 

800-854-1855 f* 

Inlermallon mttW 

619-268-3537 phooucts 

M oUfrti Hal 11 ne <Aryti mel iTT TE LEK 499221 7 

619-266*4466 saea clairemont mesa blvd 

Exclusive MoMhly S[>ecials $AN OlEGO, CALIFORNIA 92123 


Listing I continued: 


7055 

ED52 

00780 


SBC 

HL,D€ ;NEW BEGINNING - PRES BEGINNING 

7057 

EB 

00790 


EX 

DEpML ;DIFFERENCE INTO REGISTER DE 



OOBOO 

1 





ooeio 


NEXT THE VMIIOUS ABSOLUTE ADDRESSES IN THE PROBRAM ARE 



00020 

i 

ADJUSTED 

TD REFLECT THE NEW LOCATION 



00B30 

i 



705B 

210372 

OOB4D 


LD 

HL,FIND 

70SB 

19 

00050 


ADD 

HL,DE 

705C 

221A72 

00060 


LD 

(Fll + lJ ^HL 



00070 

1 



70SF 

215B72 

00080 


LD 

HLfDISTLK 

7062 

19 

00090 


ADD 

HtL.DE 

7063 

225472 

00900 


LD 

<CX)NT+21 (HL 



00910 

5 



7066 

21E372 

00920 


LD 

HL,LTRFL0 

7069 

19 

00930 


ADD 

HL,DE 

706A 

224072 

00940 


LD 

(CONS-i-ll pHH. 



00950 

1 



706D 

Z1PF72 

00960 


LD 

HL, TDB0 

7070 

19 

00970 


ADD 

HL,DE 

7071 

220772 

00900 


LD 

<S1+1>,HL 

7074 

223072 

00990 


LD 

<S2+1>,HL 



otooo 

i 



7077 

2tCS72 

01050 


LD 

HL,5END 

707A 

19 

01060 


ADD 

HL.DE 

707B 

22B472 

01070 


LD 

(Tl + 1> pHL 



01000 




707E 

21C672 

01090 


LD 

HL,CR 

70B1 

19 

01100 


ADD 

HL,D£ 

7002 

222272 

OHIO 


LD 

(TZ-FlJ ,ML 



01120 

* 



7005 

21C272 

01130 


LD 

HL,SPACE 

7000 

19 

01140 


ADD 

HLjDE 

7009 

22AF72 

01150 


LD 

<SPKMD-2 J ,HL 



01 170 

t 

THE NEW KEYBOARD t, DISPLAY VECTORS ARE THEN CALCULATED 



01 100 

1 

AND PUT 

IN THE NORhAL VECTOR LOCATIONS 



01 190 

i 



7oec 

212072 

01200 


LD 

HL,TCRT jDISPLAY ROUTINE 

70BF 

19 

01210 


ADD 

HL,DE 

7090 

221E40 

01220 


LD 

(CRTADR>,HL 



01230 

t 



7093 

210072 

01240 


LD 

HLpECHO 1 KEYBOARD ROUTINE 

7096 

19 

01250 


ADD 

HL,D£ 

7097 

221640 

01260 


LD 

(KDDADR),HL 



01270 

t 





01230 

1 

FINALLY THE 

PROGRAM IS TRANSFERED TO Ttt NEW LOCATION 



01290 

i 



709A 

D1 

01300 


POP 

DE tNEW BEGINNING ADDRESS 

709S 

210072 

01310 


LD 

HL,BEGIN lOLD BEGINNING ADDRESS 

709E 

EDBO 

01320 


LDIR 

iREG BC STILL HAS LENGTH OF PRO© 


01330 ( 

01340 i NOW RETURN TD DOS OR JUHR fO BASIC & RUN A PRDSRAM 
01350 f 


70AO 

21A670 

01 360 

LD 

HL,BASIC 

70A3 

C30544 

01370 

01300 f 

JP 

4405H jNEWDOS DOS COMMAND MODE 

70A6 

42 

01390 BASIC 

DEFM 

'BASIC 3U,RUN-DATE-' 

70 BG 

OD 

01400 

DEFB 

ODH 


01420 fTRSDOS CHAlNlNO ROUTIbt 
01430 1 

01440 iTHE NEW KEVBDARD & DISPLAY VECTORS ARE CALCULATED 
01450 j AND PUT IN THE NORnAL VECTOR LOCATIONS 

014EiO ; 


70B9 

Z12D72 

01470 

LD 

HL.TCRT 

jDISPLAY ROUTINE 

70BC 

19 

01400 

ADD 

HL^DE 


70BD 

221E40 

01490 

LD 

<ORTADR>,HL 




01500 i 




70C0 

210072 

OlSiO 

LD 

HL,ECHD 

; KEYBOARD RCXJTINE 

70C3 

19 

01520 

ADD 

HL,DE 


70C4 

22FB70 

01530 

LO 

nrCBDR) , HL 

{SAVE FDR FUTURE USE 



01540 ; 






01550 ; FINALLY Ttt 

PROGRAM IS TRANSFERED TD THE NEW LOCATION 



01560 1 




70C7 

D1 

01570 

POP 

DE 

;NEN BEGINNING ADDf?ESS 

70DS 

210072 

01500 

LD 

ML^BEGIN 

lOLD BEGINNING ADDRESS 

70CB 

EDBO 

01590 

LDIR 

;REG 

BC STILL HAS LENGTH OF PROG 



01600 ; 






01610 ;NGW 

RETURN TO DOS L CHAIN TO BASIC 



01620 ; 




70CD 

21DC70 

01630 

LD 

HL,CHAIN 

;SET KBD VECTOR FOR CHAIN 

70D0 

221640 

01640 

LD 

IKBDADR),HL 




01650 1 




70D3 

21FA70 

01660 

LD 

ML,COMD 

(COMMAND STRING 

70D6 

22F670 

01670 

LD 

(COMREBJ,HL 

(SAVE HL 

70D9 

C3ZD40 

01600 

JP 

402DH 

(JUMP TD TRSDOS 



01690 1 




70DC 

2AF670 

01700 CHAIN 

LD 

(CDMREGI 

(COMMAND STRING ADDS 

70DF 

4E 

01710 

LD 

Cp(HLJ 

(COMMAND CHARACTER 

70E0 

23 

01720 

INC 

HL 

(POINT TO NEXT CHARACTER 

70E1 

22F670 

01730 

LD 

tCOMRESJ ,HL 

(SAVE NEXT STRING ADDR 

70E4 

110C71 

01740 

LD 

DEpECCtlD + l 

(END OF COMMAND STRING 

70E7 

7C 

01750 

LD 

A,H 

(TEST FOR END OF COMM 5TR 

7Oe0 

92 

01760 

SUB 

0 


70E9 

2002 

01770 

JR 

NZ,CH1 


70EB 

7D 

01700 

LD 

A,L 


70EC 

93 

01790 

SUB 

E 


70ED 

79 

01BOO CHI 

LD 

A,C 


70EE 

CO 

OIBIO 

RET 

NZ 

(RETURN IF NOT END 


1 continued on page 458 
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R3rramiljes who aie 
serious about FUN. 

Now, you can get brand-new computer games for families who 
want more th^ shoot-’em-up space wars with flat stick-figure 
graphics. These are absorbing one-of-a-kind games that will treat 
you to the most advanced color animation ever for the Apple® 

Personal Computer. 

Children delight in the bubble-gum cobrs and cartoon-like anima¬ 
tion. Grownups and game connoisseurs are challenged by the ex¬ 
pert skills and strategy required to survive to the fli^ rounds. 

Look for this new software — created bv Optimum Resource, Inc 
and disttlbuted by Weekly Reader Family Software—in finer 
computer stores. Or call toll-free 1-800-552-5000. Dept. AB-40. 

Apple II or Apple U +. with 46K and one disk drlwc, 3.3 DOS? and Apple He oi Apple III. Keyboard, paddles or Joy stick 


SUckybear. Old 
hoasides. Chivahy 
and KatOtyare 
reglEteied trade- 
marks of Optimtiin 
RcBome. Inc 
Apple and Apple 11 
II + . He anafu are 
registered trade¬ 
marks ol Appk 
Computer, Inc 

AflJB-G23 

Circle 517 on Inquiry card. 


NEW Fat City™ 

Operate a wrecker to flatten 
buildings as garbage cans are 
huifed at you from windows. 
9 different towns. Poster, 
stickers included. Ages S 
to 9a Only $59*95 


NEW Stlckybear™ 
Baskcthdunce 

Win points by catching fall' 
ing bricks, donuts or stars be¬ 
fore runnlt^ out of baskets. 
16 rounds. Poster, desk-top 
mobile, stickers Included. 
Ages 3 to 99. Only $39.95 


Old Ironsides™ 

Thrilling 2-player naval bat- 
de. Use the wind, compasses, 
cannons to outwit your op¬ 
ponent! Detailed graphics 
recreate true sailing e™ri- 
ences. Poster, Log Book in¬ 
cluded. Ages S to 99- 
Only $39*95 

Stkkybear ™ Bop 

Animated shooting galleries 
of Sticky bears, du^. 
planets, more. Pop-up game, 
poster, stickers included. 
Ages 3 to 99, Only $39*95 

NEW Chivalry™ 

Unique boarcfeame and soft¬ 
ware combination. To rescue 
the king, play 2D animated 
games of skill and chance— 
Joustlrig. tournaments, etc 
For 1 to q players. Sturdy 2^ 
X 24" gameboard. playing 
pieces, poster, instructions, 
strategy hints Included, Ages 
Sto99 Only $49*95 


Weekly Reader 
Family Software 

A division of Xerox Education Publications 
Middletown* CT 06457 
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MICnaXPRESB 

DISK DRIVES FOR 


AND OTHER PERSDNAL'MICROCOMPUTEFIS 





B" fHINllNE riHlILE DISK SUBSYSIEM 

(SHOWN ABOVE} FULLY ASSEMBLED & TESTED WITH 
COMPLETE DOCUMENTATION 
LB4B0' DUAL DRIVE, DOUBLE-SIDED. 2 4MB SI 495 
KB4Sr SINGLE DRIVE. DOUBUE-S10ED. 1 2MB. 

INCL FILLER PANEL - SECOND DRIVE 

CAN BE ADDED LATER . 995 

*0 FLEXIBLE DISK CONTROLLERS FOR IBK 
PC ft OpfUa NO CONTnOlLER NEEDED 
FOR Call 

5y^'’ FULL HEIGHT INTERNAL MOUNTING FLEXIBLE DISK 
DRIVES FOR IBM PC & XT, ^^KW-^HEATH* 
AND OTHER SMALL COMPUTERS: 

d ^ ooisrnpL cvvTA 
^ cl GOfirO^TION 

CDC 9409 DOUBLE SIDED. ASTPI. 320/360KB 240 

imnaon 

TM10D-Z OOUBLE'SIDED, 4aTPI. 320KB . 21U 

TM101-4 DOUBLE-SIDED, 96TPI. 640KB . 295 

SW Vi HEIGHT INTERNAL MOUNTING FLEXIBLE DISK 
DRIVES [INCLUDES STRAP KITS TO MOUNT IN FULL 
HEIGHT FOOTPRINT) 6 MS. STEP RATE 

land an TMSO-2 


DOUBLE-SIDED. 40TPI 
QUMETHAK 142 
DOUBLE SIDED. 48TPI 
TEACFD 55-B 
DOUBLE-SIOEO, 48TPI 
TEAC FD 55-F 
DOUBLE'SIDED, 96TPi 


(2) DRIVES FOR 
{2) DRIVES FOR 
, (2) DRIVES FOR 


±BM' 4 DRIVE ADAPTOR CABLE 


, (2) DRIVES FOR 


m 

425 
575 

750 
Call 

CPC DOS SOFTWARE UTILITIES FROM TALL TREE 
SYSTEMS 

J FORMAT enables USE OF bW, D/S, 96TPI 
& S' FLfXIBLE DISK DRIVES PLUS 
OTHER FEATURES FOR IBM PC DOS 

110 VERSION 178. 50 

J F0RIIIAT‘2SAME AS J FORMAT ABOVE FOR 

IBM PC DOS 2.0 . 35 

WINDFtIVE ENABLES USE OF WINCHESTER 

SUBSYSTEMS FOR IBM PC DOS 2.0 35 

JETDRFVE ENABLES IMPLEMENTATION OF 
ELECTRONIC DISK FOR IBM PC 

DOS2 0. 35 

J UTILITIES INCLUDES J FORMAT-2. WIN DRIVE 

& JETDRIVE. 9S 

<gg) 


J CONTRpL CHTA 

COATORATTON DISKETTES 


1242-00 SINGLE ■ SIDED. SI NGLE/DOUBLE 

DENSITY, WRFFE PROTECT NOTCH & HUS 

RING .{Box Ejf 10} Special 10 95 

1244^00 Svr DOUBLE-SIDED, SINGLE/DOUBLE 

DENSITY. WPN A HUB RING , {Sox ot 10} 
Special 29.95 

— r SINGLE OR DOUBLE-SIDED. 

SI NGLE/DOUBLE DENSITY, WPN 4 
HUB RING, VARIOUS FORMATS Call 

app4a DISK DRIVES 

DATA DfllVE5vr FLEXIBLE DISK EXTERNAL 

SUBSYSTEM BY TAVA CORP. 275 


MICRaXPRESB 


632-8512 



Suite 135 



Anaheim, CA 92806 



Listing 1 continued: 


01B20 ; 


70EF 

2AF870 

01830 

LD 

HL,(TKBDR> ;SET NEW KEYBOARD VECTOR 

70F2 

221640 

01840 

LD 

CKBDADR} 

,HL 

70F5 

C9 

OIB^ 

RET 





01060 ; 




70F6 


01070 CDMREG 

DEFS 

2 

;COMMAND ADDRESS REG 

70FB 


OIBBO TKDDR 

DEFS 

2 

;KEYBOARD VECTOR REG 



01890 1 




70FA 

42 

01900 CQMD 

DEFM 

’BASIC* 


70FF 

OD 

01910 

DEFB 

ODH 


7100 

OD 

01920 

DEFD 

ODH 

;RETURN FOR * QF FILES ? 

7101 

OD 

01930 

DEFB 

ODH 

;RETURN FOR MEMORY SIZE ? 

7102 

52 

01940 

DEFM 

*RUN"I>ATE“* jRUN SPECIFIED PROGRAM 

7108 

OD 

0J95O ECQMD 

DEFB 

ODH 

;END OF COMMAND ^QUENCE 

7200 


01960 

□RG 

7200H 




01965 ; 




7200 


01970 BEGIN 

EllU 

» 

;BEGINNING ADDRESS OF PROGRAM 


olvao 

O19¥0 

0200a 

02010 

02020 

02030 

02040 

02050 

020^0 

02070 


; ROUTlVf TD ECHO KEYBOARD 

J PRD 6 RAH eoes to keyboard driver then returns TD ECHO 

I ALL KEYS EXCH^T ENTER SPOKEN 

5 IF SAHE LETTER IS IMMEDIATELY SENT TO DISPLAY, 

; IT MILL NOT BE REPEATED 

I SHIFT a KEY TOeSLES TALKER ON/OFF 


7200 

CDE303 

02100 ECHO 

CALL 

03E3M 

;CALL OLD KEYBOARD ROUTINE 

7201 


02110 KBDRET 
02120 ^ 

EOU 

*-2 

;KEYBOARD ROUTINE ADDRESS 

7203 

B7 

02150 

OR 

A 

iTEST CHAR RETURNED FROM KEYBOARD 

7204 

C0 

02160 

02170 ; 

RET 

Z 

;RETURN IF O (NO CHARACTER) 

7205 

4F 

02100 

LD 

C,A 

{SAVE CHARACTER 

7206 

21DF72 

02190 SI 

LD 

HL,TDBQ 

;ECHD DN/QFF REGISTER 

7209 

FE60 

02200 

CP 

60H 

;TEST FDR SHIFT 9 

720B 

2819 

02210 

02220 ; 

JR 

2,ONOFF 

i TOGGLE TALKER DN/DFF IF ^IFT 9 

720D 

34 

02230 

INC 

UHL) 

;TEST TOGGLE REG FOR 0 

720E 

35 

02240 

DEC 

<HL) 

;WHICH MEANS TALKER OFF 

720F 

CS 

02250 

02260 ; 

RET 

2 

;RETURN IF TALKER OFF 

7210 

23 

02270 

INC 


5 POINT HL 9 LAST CHARACTER REG 

7211 

77 

02200 

02290 ; 

LD 

<HL1pA 

;SAVE CHAR 

7212 

23 

02300 

INC 


;POINT HL. 9 KEYBOARD REGISTER 

7213 

34 

02310 

02320 ; 

INC 

IHL> 

;SET KEYBOARD REGISTER 

7214 

23 

02330 

INC 

HL 

1 POINT HL 9 SPACE FLAG REGISTER 

7215 

23 

02340 

INC 

hi_ 

;POINT HL 9 LETTER FLAG REGISTER 

7216 

CBFE 

02350 

02360 $ 

SET 

7,(ML) 

iSET LETTER FLAG REGISTER 

721fl 

C5 

02370 

PUSH 

8 C 


7219 

008372 

023B0 Fll 

CALL 

FIND 

; SPEAK LETTER DR COMMAND 

721C 

Cl 

02390 

POP 

BC 


721D 

FEOD 

02400 

CP 

ODH 

;SEE IF A REG RETURNS WITH C/R 

7Z1F 

2803 

02410 

02420 ; 

JR 

Z p TKRET 

iJUMP IF IT DOES 

7221 

CDC672 

02430 T2 

CALL 

CR 

;OTHERWISE SEND C/R 

7224 

79 

02440 TKRET 

LD 

A,C 

;RECOVER ORIGINAL CHARACTER 

722S 

C9 

02450 

02460 s 

RET 





02470 ; ROUTINE TO 

TURN TALKER OFF OR ON IF SHIFT 9 KEYS HIT 



024B0 i 




7226 

Pf= 

02490 ONOFF 

XOR 

A 

;CLEAR A REG 

7227 

BE 

02500 

CP 

(HL> 

iTEST TOGGLE REG FOR 0 (OFF) 

7228 

77 

02510 

LD 

,A 

jSET TOGGLE REG TO 0 

7229 

79 

02520 

LD 

A,C 

i RECOVER ORIGINAL CIHAR (60H) 

722A 

CO 

02530 

RET 

NZ 

iRETURN IF TOGGLE REG WAS NOT O 

722B 

34 

02540 

INC 

(HL) 

;OTHERWISE SET TOGGLE REG TO 1 

722C 

C9 

02550 

RET 




722D 3H29 

72^ 21DF72 

7232 79 

7233 FE07 
7235 2003 
7237 3601 

7239 C9 

723A 3016 

723C FE06 
723E 2003 

7240 3600 
7242 C9 


02570 
02580 
02590 
02600 ; 
02610 ; 
02620 ; 
02630 s 
02640 ; 
02650 ; 
02660 ; 
02670 ; 
02680 TCRT 
02690 ; 
02700 S2 
02710 
02720 
02730 
02740 
02750 
02760 ; 
02770 CONI 
02700 f 
02790 
02800 
02810 
02820 


; RCMJTIME TD READ TEXT THAT IS SENT TO THE DISPLAY 

;CHARACTER IS SENT TO TM_KER BEFORE IT GOES TD DISPLAY 
; COMMANDS NOT SPOKEN BUT CARRAIGE RETURN (C/RJ SENT 
; AUTOMATIC C/R IF 2 CDNSEDUTlVE SPACES 
; WILL NOT REPEAT CHAR JUST ENTERED DN KEYBOARD 
5 CHAR 07 TURNS TALKER ON 

; CHAR 06 TURNS TALKER OFF 

; CHAR 05 SPEAKS BOTH LETTERS Sr PUNCTUATION 

= CHAR 04 SPEAKS LETTERS ONLY 


JR CjDlSP I IF READ FROM DIBP SKIP TALKER 

LD HL^TDGB ;TALKER ON/OFF REBlSTER 

LD A,C CHARACTER 

CP 07H {TEST FOR TALKER DN SWITCH CHAR 

JR NZfCONl ;JUI-IP IF NOT 

LD <NL>,1 ;SET TDBBLE REGISTER DN 

RET IRETURN 

JR NC,CONT jSKIP IF NOT SWITCH CHARACTER 

CP 06H ;TEST FOR TALKER OFF SWITCH CHAR 

JR NZ,Cf]N2 5 JUMP IF NOT 

LD Ilfl_I,0 ;SET TOeOLE REGISTER OFF 

RET 


Lisfing I oinfiViwfrf on page 


458 October 19B3 © BYTE Publkatians Inc. 
























Thanks for the prompt reply. Si: 
t^as a lot faster man waiting for 


Sure 


was 
the mail! 


“Gary: The pedigrees for next 
week's auction are as follows,.'/ 


A complete plug-m communications 
system for Apple® computers. From 
Hayes, the est^Iished telecomputing 
leader; the simple but sophisticated 
Micromodem ue^“ plug-in board 
modem and its companion software, 
Smartcom Every thing you need to 

expand the world of your Apple II, He. 

II Plus and Apple III. In one, convenient 
communications package. 

With Micromodem lie and Smartcom I. 
you can access data bases, bulletin 
boards, and the varied resources of infor¬ 
mation services. Plan your travel itinerary 
via computer, including flight numbers, 
hotel and rental car reservations. Retrieve 
and analyze daily stock and options prices. 
Work at home and send reports to your 
office. Tou can even do your gift shopping 
by computer! 

Micromodem lie. Think of it as your 
Apple's telephone. It allows your com¬ 
puter to communicate with any Bell-103 
type modem over ordinary telephone 
lines, at 110 or 300 bits per second. 
Micromodem Oe instdls easily in an 
expansion slot, and requires no outside 
power source. It connects directly to 
either a single or multiline modular 
phone jack, to perform both Touch-Tone® 
and pulse dialing. 

Micromodem lie dials, answers and dis¬ 
connects calls automatically. And. unlike 
some modems, it operates in full or half 
duplex, for compatibility with most time¬ 
sharing systems. 

A buut-in speaker lets you monitor your 
Circle 208 on Inquiry card. 


Uj>«SknirlioiTil' 0 


MicroniDdem lie 
Smartcom 1 


calls when dialing. That way, you'll 
know if a line is busy. With Smartcom I, 

Micromodem He automatically redials 
your last number. 

Discover how Micromodem He can 
help maximize the capabilities of your 
Apple. While Smartcom I software will 
rnmimize your efforts. 

Smartcom I companion software. 
Foreffortlesscommunications. rXl UotJiao" 

Whether you're a newcomer ITJ nciySS 

to person^ computing or a sea- 
soned professional, you'll appreciate 
the ease and speed with which you can 
perform any communications function. 

Thanks to Smartcom If 

Let Smartcom I guide you through a few 
easy-to-answer questions to tailor the 
program to your particular needs. Then 
you're ready to go! 

Make a selection from the Smartcom 1 
menu to manage your communications, 
files orprinter. Program prompts guide you 
along the way And menu selections let 


“Attn. Prod,, Sales, Purcb,; Recom¬ 
mend 50% blue, 50% red screen for 
closest match? 


you easily make a call end a call, or answer 
a call. When youTe on the receiving end, 
your Micromodem He answers automat¬ 
ically, even if you're not theref 

Convenient! And so is the Smart- 
corn I memory for phone numbers. 
Smartcom I stores three of your most 
frequently called telephone numbers 
andone prefix. Plus, it also remem¬ 
bers the last number dialed. 

Smartcom I also provides a direc¬ 
tory of the files stored on your disk. 
And lets you create, list, name, send, 
receive, print or erase files right from 
its menu. 

Smartcom I is as versatile as you need it 
to be. It accrats DOS 3.3, Pascal, CP/M™ 

3.0 or CP/M Hus^^ operating systems. 

And accommodates up to six disk drives 
and several printer interface cards. 

Like all our products, Smartcom I and 

MicromcKlem He are backed 
by excellent documentation 
and full support, including a 
two-year mnited warranty 
on Micromodem He and a 90-day warranty 
on Smartcom I! 

See your dealer today. Then plug into 
the exciting world of telecomputmg. 

Hayes MKrocompeter Products, Inc,. 
5923 Peachtree Industrial Blvd., Norcross, 
Georgia 30092.404/449-879L 

KC Approved tn D S A- 

■E'lSSJ f'rodiKLUk liK. 

Mkromooem He and Smartcom I are tradetnarka of Hayes 
MkrocompuLer Produces. Inc. Apple Connj^ter It a lettered 
trademark df Apple Con^utei; Inc. Tbuchobse ^ tegifteced trardemark 
of AmerlcaiiTfetirotitme and l^le^ph. CP/M is a trademark of Digital 
Research, Inc. CPod Plusk a trademark of Advanced Lo^ Systems. 
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S-1QQ Boards from S. C. Digital 



|4t>N BOISE CPU BOARD 

features; Model: B01BG CPU 

• Intel a0186 Based • Execures 8086 cades plus 10 
additbnal • buifL in DMA channels, timers, inleirupt 
contra Her • Interface to Ntnnenc Date Promsor. 8087 * 8 
w 16 bit data transfer, with 4 or 8 MHZ clack • Prornsbn to 
run 2 different CPU's do the bus. such as our M:Z8D CPU, 

Z80B CPU BOARD 

features; Model Z8D CPU 

• 2, 4 or 6 mh£ clack a 22 bit Address by Mennary 
Mapping in 16K blocks • 2 ar 4Kbyte EPROM jnot 
supplied) with Phantom generatinri. * dump an Reset. • 
Provision to run two different CPU's on the sam« bus, such 
modd 8186 CPU. 

FLOPPY DISK CONTROLLER 

features; Model FOCt 

• Single or Doubfe density, sides, in any combination of up 
ta four 0" or 5.26'' drives • Digital phase locked loop. 

• DMA data transfer with cross 64K boundaries, 24B 
address, DMA arbitatton • Menttor/boDt EPROM accomo' 
dating two different processars • CPM &ios programs. 

• Serial port to 19 2K bead. 



ZBGK DYNAMIC RAM 

features: Model 25SKZ 

• B/16B Data, 24B Address. • Parity bit per Byte • 
Transparent rafresh « Unlimited DMA • 180nsec. Access 
time • Will run 8086. 8088, 60DOD to Smhz. Z80. ZBOOD 
to 6mh; without wait states. 

64K STATIC RAM 

features: Model B4KS 

« 8/16B Data 24B Address • Disable in 2K increments • 
ISDnsec Access Time (with 64KB} from address on. runs 
8006. 68000 to lOmhz. 28 D, 28000 to Smhz without wait 
states • Saltery back up capable. 

Baaid Sets: For Limited Time Only! 

• Z600 CPU. DMA Ffnppiy Controiler, CP/M Pius 258KB 
Ram $1,350 


All boards conform to EEEEB96/S1D0 specihcatwns. fully 
socketed, screened legonds, masks. Gold cantacts. Guaranteed 
Dne Foil Year. 


Mmlil 

Piicii 

HhUi 

soioe CPU 

S5» 

in 

ZBO CPU 

S32S 

Memfirv B nih^ 

H3C 1 

S3SS 

IWI«tiirar EPROM 

2bm 

S74S 

Ib&Hi Pirlr 

250fG-tZa 

seas 

4ZGKB Putty 

^xs 


MKS. CMOS 

:smm 

$795 

s^ice. CMOS 

3SPC 


3 IVUl, t (mflBl, nisEitti 

CP,'M Phil 


FutdiBaed with HJCI 

m fAmrn 


in EPUOM HHMCt cnk tor 3e PC 


All Boards come assembled and tasted. 
Prices subject to change without notice. 


Delivery is within 3 to B working days. MC. Visa or COD 
orders accepted. |Add S6 tor COO orders^) lllinots residents 
add 514% sales tax. 

*CP/M is a registered trademark of Digital Reseefch, Inc. 
(I,E.M. ft DEALEfl PRICE AVAILABLE 

S.C. OIGITAt INC. 

1240 N. Highland Ave.. Suite #4 
P. 0. Box BOG. Aurora, lllinais 605Q7 
Phone: (312) 897*7749 


L/sfing 1 continued: 

02SZO ; 


7243 

FEOS 

02B40 CON2 

CP 

OSH 

iLETTER Sc PUNCTUATION SWITCH CHAR 

7245 

2004 

02B50 

JR 

NZ,CON3 


7247 

32E372 

02S&0 CONS 

LD 

(LTRFLSJ 

,A ;SET LETTER FLAG REGISTER 

724A 

C9 

02870 

RET 





02880 ; 




724B 

FE04 

O2B90 CON3 

CP 

04H 

; LETTERS ONLY SWITCH CHAR 

724D 

2009 

02900 

JR 

NZ,DISP 

;Ga TO DISPLAY IF NOT 

724F 

AF 

02910 

XDR 

A 

;CLEAR A REGISTER 

7250 

IBF5 

02920 

JR 

CONS 

;SeT LETTER FLAG REGISTER ON 


02940 5 ROUTINE TD CHECK FOR Ct3HMANDS SENT TO DISPLAY 
02950 ; ALSO MULTIPLE SPACE COmONDS 

02900 i 


7252 

C5 

02970 

CQNT 

PUSH 

BC 


7253 

CDSBJZ 

02900 


C«_L 

DISTUK 

5 SPEAK CHARACTER SENT TO DISPLAY 

7256 

Cl 

02990 


PDF 

BC 


7257 

AF 

03000 


XOR 

A 

1 CLEAR CARRY 

7250 

C35804 

03010 

DISP 

JP 

45BH 

|GD TD DISPLAY DRIVER 

7259 


03020 

CRTRET 

EQU 

*“2 

^DISPLAY DRIVER ADDRESS 



03030 

i 






03040 

1 




725B 

34 

03050 

DISTLK 

INC 

(HLI 

jTEST TOGGLE REG FOR O 

7Z5C 

35 

03060 


DEC 

IHL) 


725D 

C8 

03070 


RET 

Z 

f RETURN IF T«_KER DFF 



03000 

I 




725E 

23 

03090 


INC 

HL 

;POINT HL » LAST CHARACTER REG 

725F 

46 

03100 


LD 

B, (HL> 

;LAST CHARACTER 

7260 

3620 

031 lO 


LD 

rML*,20H ^STQRE SPACE IN LAST CHAR REG 

7262 

79 

03120 


LD 

A.C 

;8ET NEW CHARACTER 

7263 

FECO 

03130 


CP 

OCOH 

;CHECK FOT SPACE COMPRESSION CODE 

7265 

305B 

03140 


JR 

NC,SPACE ;SEND SPACE IF TRUE 



03150 

5 




7267 

71 

03160 


LD 

(HL),C 

iLOAD REG WITH NEW CHARACTER 

7268 

23 

03170 


INC 

HL 

;POINT HL 9 KEYBOARD FLAG REGISTER 

7269 

35 

03180 


DEC 

(HL> 

;TEST FOR KEYBOARD FLAG 

726A 

3600 

03190 


LD 

tHL> ^0 

;RESET KEYBOARD FLAG REGISTER 

726C 

2002 

03200 


JR 

NZfLNFK 

iJUMP IF LAST INPUT NOT FROM KBD 



03210 

? 




726E 

Be 

03220 


CP 

B 

?COMPARE LAST E NEW CHARACTERS 

726F 

CB 

03230 


RET 

Z 

;RETURN IF SAME 



03240 

J 




7270 

23 

03250 

LNFK 

INC 

HL 

iPOINT HL 9 SPACE FLAG REG 

7271 

FE20 

03260 


CP 

20H 

;BEE IF IT IS A SPACE 

7273 

3851 

03270 


JR 

C,CR 

;SEND C/R IF IT 13 A COMMAND 



03200 

! 




7275 

2009 

03290 


JR 

NZ,NSPC 

;SPEAK CHARACTER IF NOT SPACE 



03300 

• 




7277 

BG 

03310 


CP 

B 

jiF IT IS A SPACE SEE IF LAST 

7270 

204E 

03320 


JR 

NZ,SEND 

jCHAR WAS ALSO *« SEND IF NOT 



03330 

V 




727A 

34 

03340 


INC 

(»4_> 

;TEST SPACE FLAG REG 

727B 

35 

03350 


DEC 

(HL) 


727C 

ce 

03360 


RET 

1 

^RETURN IF SPACE FLAG SET 



03370 

f 




7270 

34 

03380 


INC 

(HL) 

;SET SPACE FLAG 

727E 

1046 

03390 


JR 

CR 

;SEND C/R 



03400 





7200 

3600 

03410 

NSPC 

LD 

(HL),0 

;RESET SPACE FLAG REGISTER 

7202 

23 

03420 


INC 

HL 

;POINT HL 9 LETTER FLAG REGISTER 



03440 

i ROUTINE TO 

SPEAK CHARACTERS 



03450 

? 






03460 

; COMMANDS SPOKEN IF FROM KEYBOARD 



03470 

5 PtlNCTUATiaN SPOKEN ONLY IF LETTER FLAG NOT 0 



03480 

; CHARACTERS 

ABDS^ 7BH ARE IGNORED 



03490 

I 




7203 

FE7B 

03500 

FIND 

CP 

7Bt( 


7205 

DO 

03510 


RET 

NC 

;RETURN (IGNORE) IF CHAR >7BM 



03520 

1 






03530 

; SEE 

IF CHAR =^5BH (UP ARROWi THIS IS THE ONLY CHARACTER 



03540 

5 

RECOGNIZED BETWEEN 5AH 6 6CIH 



03550 

5 




7206 

FE5B 

03560 


CP 

5BH 


7208 

20OC 

03570 


JR 

ZpWORD 

;A^5BH 



03500 

5 






03590 

; SEE 

IF CHARACTER IS A 

LETTER (UPPER DR LOWER CASE) 



03600 

f 




720A 

FE41 

03610 


CP 

'A' 


72SC 

303A 

03620 


JR 

NC,SEND 

;4tH<A<7AH 



03630 

; 






03640 

f SEE 

IF CHARACTER IS A 

PUNCTUATION MARK s5<->?9 



03650 

? 




720E 

FE3A 

03660 


CP 

^ : * 


7290 

3004 

03670 


JR 

Nc,waRD 

;39H<A<41H 



036B0 

r 






03690 

; SEE 

IF CHARACTER IS A 

NUMBER 



03700 

I 




7292 

FE30 

03710 


CP 

'0' 


7294 

3032 

03720 


JR 

NC.SEMD 

;2FH<A<3AH 



03730 

I 






03740 

£DT1«RWI5E char must be 

A COMMAND OR PUNCTUATION MARK 



03750 

w 






03760 

t 






03770 

I ROUTINE TO 

FIND THE mrOPER WORD TD SPEAK 



03700 

; FOR COMMANDS fit PUNCTUATION 



03790 

? 




7296 

46 

03800 

NORD 

LO 

B,(HL) 

jSAVE LETTER FLAG FOR USE LATER 

7297 

CBBE 

03010 


RES 

7, iHL> 

; CLEAR KBD FLAB IN LETTER FLAG REG 



03020 

r 




7299 

23 

03830 

TERM 

INC 

HL 

5 POINT rt_ TO BEGINNING OF TABLE 
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Apparcit,lnc. 


You've got a problem. Qo to your 
favorite computer store. Ask to see their 
Combo Cards. Then ask about their RAM 
Cards. See the problem? Just too many to 
pick from. Mow, ask to see the CRAMBO™, 
Mo problem. There's only one. Ours. Except 
you don't know what a CRAMBO is. You've 
probably guessed it's a Combo Card piggy 
backed to a RAM Card. So it only takes up 
one slot in your IBM/PC. That's right. But 
here are the details. 


THE COMBO II CARD: 

For $189 you'll get a Clock Calendar, 
Async Communications, Parallel Printer and 
a Qame Adapter. 


THE 512K RAN CARD: 

It too, is only $189 with 64K of RAM 
installed. And when you need more RAM, 
64R increments are available for $64 each, 
And, SDRIVE, the electronic disk emulator, 
is available at no cost with the RAM Card. 


You can buy either of our boards 
separately for use in the XT or PC expansion 
chassis. But only our boards can be piggy 
backed to give you the one and only 
CRAMBO. And for only $359. 

Qo check out the CRAMBO at the same 
store carrying all those Combo Cards and 
RAM Cards. If they don't have the CRAMBO 
have them call us. 8(M>/525'7674. Or write: 
Apparat, Inc. 4401 South Tamarac Parkway, 
Denver, Colorado 80237, 303/741-1778. 


IBM FCIfl a registered trademark of Intematloiial Business MactitrK; Ooep. 


Circle 38 on inouirv card. 

















Circle 510 on inquiry card. 


Applications Software Developecs 


Write 

more powerful 

applications 

with Idris, 

Whitesmiths’ 

more powerful 

operating 

system. 

To produce the high quality 
applications today’s business 
environments require, you need 
a powerful, sophisticated oper¬ 
ating system. Idris, the fastest, 
most complete UNIX-like sys- 
tern for micros, meets your 
needs. Idris offers: 

• multi-user, multi-tasking 
capabilities 

• networking, even between 
dissimilar computers 

• application portability from 
Idris to UNIX and UNIX to 
Idris 

• ROM-abiliry 


SEND FOR OUR FREE BOOKLET 
THE PROF IT-BUILDERS’ CHECKLIST 



Our new booklet gives you a 


product. 

See for yourself 
how you can produce more 
powerful applications, cut your 
costs, widen your markets, and 
build your bottom line. 


is u tr,j4emiirl£ uf WbirNmitius. ^jtiL; UIN^IX 0 , ii 
t^nttkmjrk itf BtU Lib* brjritri^. 



Whitesmiths, Ltd. 

97 Lowell Road 
Concord, Mass. 01742 
^617) 369-S499 


NAME ____ 

TITLE_ 

COMPANY_ 

ADDRESS_^ 

OTY_ 

STATE __ ZiJ^ 

TELEPHONE _____ 


Listing 1 continued: 


729A 

CB7E 

03040 

BIT 

7,tHL> 

;FIND TERttltWTlNG CHAR 

729C 

2 S 

03050 

INC 

hL 


729D 

ZBFB 

03060 

03870 S 

JR 

Zp*-3 


729F 

m 

O30SO 

LD 

A, 

iGET CHARACTER FROM TABLE 

72ftO 

E67F 

03090 

AND 

7FH 

;RErK]OE FLAB BIT 

72A2 

ca 

03900 

03910 1 

RET 

Z 

;RETURN IF END OF TABLE 

72A3 

B9 

03920 

CP 

C 

;COnPARE TO t4EH CHM^ACTER 

72A4 

20F3 

03930 

JR 

NZ,TERN 

; CONTINUE SEAFtCH IF HOT SATE 

72Ai 

7Q 

03940 

LD 


iTEST LETTER FLAG TO SEE IF ALL 

72A7 

B7 

03950 

OR 

A 

IPUNCT TO BE SPOKEN 

7ZAB 

2004 

03960 

JR 

NZ,*+6 

;5END REGARDLESS IF SET 

72AA 

CB7E 

03970 

BIT 

7, (hH_J 

; CHECK CH#W FLAG IN Ti^LE 

72AC 

2014 

03980 

JR 

Z, SPACE 

^SEND SPACE IF CHAR NOT ALLOWED 



04000 ; SPEAK 

WORD 

WHEN CHARACTER FOUND 



04010 i 




72AE 

CI3C272 

04020 

CALL 

SPACE 

;SEND SPACE TO SEPAF»1TE WORD 

7ZB1 

23 

04030 SPKWD 

INC 



72B2 

7E 

04040 

LD 

A,{HL> 


72B3 

CDC072 

04050 T1 

CAU- 

SEND 

^SEND WORD 

72BA 

CB7E 

04060 

BIT 

7, tHLI 

fCHECK FOR TERMINATOR 

72Be 

2SF7 

04070 

04080 ; 

JR 

Z,BPKWD 

S CONTINUE IF NOT TERMINATOR 

72BA 

7E 

04090 

LD 

A,(NLi 


72BB 

FEAO 

041 (X> 

CP 

OAOH 

5 IF TERMINATOR = AOH CONTINUE 

72BD 

2007 

04110 

JR 

NZ,CR 

; OTHERWISE SEND C/R 

72BF 

23 

04120 

INC 

«_ 


72C0 

18EF 

04130 

04140 j 

04150 s 

JR 

SPkWD 




04160 ; ROUTINE TD 

^ND CHARACTER TD VDTRAK TVPE-N-TALK 



04170 ; 




72C2 

3e20 

04100 SPACE 

LD 

A,20H 

;SEND SPACE TD VDTRAX 

7ZC4 

1B02 

04190 

04200 ; 

JR 

BEND 


72CA 

3E00 

04210 CR 

04220 ; 

LD 

A,ODH 

;SEMD C/R TD VDTRAX 

72C0 

F5 

04230 SEND 
04240 ; 

PUSH 

AF 

;SAVE CHARACTER 

72C9 

DBEA 

04250 SEND] 

IN 

A,<OEAHl 

; CHECK RS-23Z STATUS 

72CB 

CB77 

04260 

BIT 

6 ,A 


7ZCD 

2SFA 

04270 

042B0 j 

JR 

I,5END1 

sLOOP IF RS-232 NOT READY 

7ZDF 


04290 

KOR 

A 

1 DELAY FOR ONE FRAME 8IVE VOTRAX 

721>a 

30 

04300 DELAY 

DEC 

A 

iJinE. TD RESET CLEAR TO SEND LINE 

7ZIJ1 

20FD 

04310 

JR 

N7,DELAY 



04320 1 




72D3 

OBCQ 

04330 SEND2 

IN 

A, tOE8HJ 

;SEE IF VOTRAX READY TO RECEIVE 

72D3 

CBTF 

04340 

BIT 

7, A 

fCLEAR TO SEND (CTS> TRUE 

7ZD7 

ZOFA 

04350 

JR 

NZ,S£ND2 ;LDOP IF NOT READY 



04360 ; 




7209 

FI 

04370 

POP 

AF 

; RESTORE CHARACTER 

720A 

E67F 

043B0 

AND 

7FH 

; REMOVE FLAG BIT 

7ZIX: 

D3EB 

04390 

OUT 

(OE8H7 

1 fSEND CHARACTER TD RS-23Z 

72DE 

CV 

04400 

RET 





04420 ; FLAG REGISTERS 




04430 ^ 




72DF 

Ol 

04440 Toeo 

OEFB 

i 

; TALKER QN/OFF FLAB REBISTER 

7ZEO 

OO 

04450 

DEFB 

0 

;LAST CHARACTER REGISTER 

7ZE1 

OO 

04460 

DEFB 

O 

; KEYBOARD REGISTER 

7ZE2 

OO 

04470 

DEFB 

o 

;SPACE FLAG REGISTER 

72e3 

01 

044B0 Lmrun 
04490 ; 

DEFB 

1 

; LETTERS tr NUMBERS ONLY FLAG REG 



04500 j LOOK 

-UP TABLE FOR PUNCTUATION h CDHNANDS 



04510 i 




72E4 

no 

04520 

04530 ; 

DEFB 

eoH 

; TABLE MUST START W/ 0OH 

72e3 

SB 

04540 

DEFB 

5 


7ZE6 

53 

04550 

DEFN 

"SEHt* 


72EA 

AO 

04560 

04570 i 

DEFB 

OAOH 


72EB 

3A 

04580 

DEFB 

' = ' 


72EC 

43 

04590 

OEFH 

'COLO' 


72FO 

CE 

04600 

04610 ; 

DEFB 

'N'+80M 


72F1 

3C 

04620 

DEFB 



72F2 

4C 

04630 

DEFH 

'LES' 


72F5 

D3 

04640 

04650 ; 

DEFB 

'S’+SOH 


72F6 

BO 

04660 

DEFB 


£ ALWAYS SPOKEN 

7ZF7 

45 

04670 

DEFN 

'EEDUAL' 


72FD 

D3 

04600 

04690 ; 

DEFB 

'S’+aOH 


7ZFE 

3e: 

04700 

DEFB 



72FF 

47 

04710 

DEFN 

' SRATE* 


7304 

D2 

04720 

04730 ; 

DEFB 

'R'+0OH 


7305 

3F 

04740 

DEFB 



7306 

51 

04750 

DEFn 

'DueSTIO' 

730D 

CE 

04760 

04770 ; 

DEFB 

^ N' +BOH 


730C 

CO 

04700 

DEFB 

'S'+BOH 

;M_WAVS SPOKEN 

730F 

41 

04790 

DEFH 

'A' 


7310 

D4 

04000 

OABIO 5 

DEFB 

*T'+80H 


731 1 

21 

04B2O 

DEFB 

r i r 


7312 

45 

04830 

DEFM 

VEXCLAMATIO' 

731C 

CE 

04B40 

DEFB 

'N'+eOH 



462 October 19S3 © BYTE Publications tnc. 


Listing 1 continued on page 464 
























The CONCEPT AVT 


Because VT100 users 
deserve more than just 

VT100 compatibility. 



THE CONCEPT DISPLAY TERMINAL 

VT100 compatibility is one thing, but eight pages of memory, 
programmable function keys, windowing, multiple computer capabilities, 
ANSI standard conformance...and VT100 compatibility is something else. 
Only from Human Designed Systems. 


A good news/great news story from Human 
Designed Systems. 

First the good news. The concept AVT display 
terminaf gives you everything you need in an 
80/132-column ANSI/VT100-compatible display 
terminal. And at a very competitive price. 


Now the great news. The concept 
AVT display terminal provides an 
exciting, new set of capabilities that 
lets you do much more. Without 
changing the price. 

It starts with ANSI standard conform¬ 
ance. DEC software compatibility, and 
80/132-column capability, and extends that even 
further by offering eight pages of display 
memory to relieve the interactive user of the 
need to generate unnecessary hardcopy 
printouts and to provide the application 
developer with a powerful tool for applications 
requiring multiple formats and storage of large 
volumes of text: by enabling users to 
permanently configure a terminal for their needs 
or applications: by providing functionality 

*Ouantity one. DEC and VT am trademarks of Digital Eiqulpm^nt Corporation. 


1285 


designed to improve the effectiveness of slow- 
speed applications; by enabling users to create 
true windows within display memory; by 
providing programmable function keys which 
transmit data and/or execute terminal 
commands; by providing up to three additionat 
communications ports for connection to other 

-^ peripherals and computers: by 

providing flexibie user networking 
functionality for use in a wide range of 
different applications, including 
multiple computer connections: and 
by doing much more. 


VT100 compatibility and ANSI 
standard conformance. Add it to the concept 
display terminars 132-column performance, in 
ASCII or APL/ASCII models, with multiple 
computer capabilities, windowing, 
programmable function keys, multiple pages of 
memory, and much more, and you can see why 
Human Designed Systems has given terminals a 
new meaning*..and that means true economy. 

human designed systems, Inc. 

3440 Market Street, Philadelphia. PA 19104 


215-302-5000 


Human Designed Systems. We're redefining terminal performance. 

Atlanta — 1404) 391-0703; Sostcn — (0t7J 329-3510; Chicago — (312) 025-2960; Dallas — (Zt4J 437^1666; Delaware — intocon: {302} 239-2942; Denver — (303) 469 1953; 
Hawaii — Gray Associates: (606) 26'f'3751: Los Angeles -- (^13) 410-9454: Northern New Jersey -- Infocon: (201) 624-1372: New York Oily Area — Infocon: (212) 669-6633: 
New York State -- Naco Electronics; Rochester; (716) 223-4490; Syracuse; (315) 699-2651: San Francisco — (415) 692-4164; Washington, DC — Inlernallonal Systems 
Marketing: (301} 279-5775; Argentina — Itron SA: (01) 744-9369; Australia — Computer Clarity PTY Ltd ; {02} 241 3665; I. O. Peripheries Pty. Limited; (02) 4273555; Belgium — 
BELCOMP: 091/25 22 66; Canada — CAIL Systems: Toronto: (416) 362-1063; Denmark — ADCOM Data Aps: t-194466: Finland -- Modulsystem OY: 0-6026511: France— 
Walton: (1) 226,06.90: Singapore -- DTS Singapore; (65) 33-66-566; Switzerland — Mttek ag: 02/461 22 52; United Kingdom — Shandetl Systems Ltd-: 02407-2027; We^t 
Germany — COMKO Computersystemges, mOH: 0221-48 30 51* tNTERNATiONAL DISTRIBUTORSHIP INQUIRIES INVITED. 
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WHITFtiOUSE 

COMMUNICAT&i 


■ The Lime™ is a sgrfle protec¬ 
tor from EPD. 

Surges are powjl^'fluctua¬ 
tions that Cause downtime, data 
loss and damage to computers, 
software and all microprocessor 
controlled equipment.' 

times keep the White l|fl||r 
Gomfr^bications equipmeWift 
frorrtpKe dangers. Surge prd- 
tectd??, like The LemonThe 
Lime^. The’^^ige™ , and The 
Peach ,'4re at work |n the U.S. 
Justice Department,l^mical^ 
Bank! Souftvyestern Bell. New 
jnhone. Diebold Inc. 
Har^ Onwersify, and others 
leading organizations. 

With EPD you're not only pro¬ 
tected by expert technology but 
by a policy frOmtloydu|i|^on- 
don that inures that pr^ctioK 
With EPD you're in grfod * 
company. 


flpWT Pt:t/G IN WITHOUT l>S. 


RQ Box 673, WaithamrMA02254 
(617)891-6602 • 1-aOG-343-l8iS- 


; , — 
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731D 

22 

04850 ; 
0481.0 

DEFB 

r K. 


73 IE 

SI 

04870 

OEFH 

’QUOT’' 


7322 

CS 

04800 

DEFB 

'E'+80H 


7323 

A3 

04890 ; 
04900 

DEFB 

+aoM 

)ALWAYS SPOKEH 

7324 

4E 

04910 

DEFM 

'NUMBE* 


732? 

02 

04920 

t>EF8 

'R*+fl04( 


732A 

A4 

04930 1 
04940 

DEFB 

+aoM 

jALWAYS SPOKEN 

7328 

44 

04950 

DEFM 

"DOLEA- 


7330 

02 

04960 

DEFB 

-R" +0OH 


7331 

A5 

04970 } 
04980 

DEFB 

'7’+BOH 

iALWAYS SPOKEN 

7332 

50 

04990 

DEFM 

'PERCEH' 


7333 

EH 

05000 

DEFB 

'T'-i-aOH 


7339 

A6 

05020 

DEFB 

'fc'+80H 

1ALWAYS SPOKEN 

733A 

41 

05030 

DEFM 

'AN^ 


733C 

C4 

05040 

DEFB 

’D* +aOH 


733D 

27 

05050 1 
05060 

DEFB 



733E 

41 

05070 

DEFM 

' APOSTROF- 


7346 

D9 

05080 

DEFB 

'y* +00H 


7347 

29 

05090 1 
05100 

DEFB 

' >' 


7340 

43 

05110 

DEFM 

’CXP8E’ 


734D 

AO 

05120 

DEFB 

OAOH 


734E 

28 

05130 1 
05140 

DEFB 



734F 

SO 

05150 

DEFM 

'PARA" 


7353 

CE 

05160 

DEFB 

'N"+BOH 


7354 

2A 

05170 1 
05180 

DEFB 



7355 

41 

05190 

DEFM 

'ASTERIB' 


73SC 

C8 

05200 

ElEFB 



735D 

AB 

05210 I 
05220 

DEFB 

*+'+808 

1ALWAYS SPOKEN 

7355 

SO 

05230 

DEFM 

'PLU' 


7361 

03 

05240 

DEFB 

'S*+80H 


7362 

2C 

05250 1 
05260 

DEFB 

» * 

1 


7363 

43 

05270 

DEFM 



7367 

Cl 

05280 

DEFB 

*A*+eOH 


7368 

20 

05290 ; 
05300 

DEFB 



7369 

40 

05310 

OEFM 

'MYNA' 

tCOULD BE "DASH" 

736D 

03 

05320 

DEFB 

'S'+0OH 


736E 

2e 

05330 f 
05340 

DEFB 

,1. 

;COULD BE "PERIOD' 

736F 

so 

05350 

DEFM 

’POIN' 


7373 

04 

05360 

DEFB 

' T" +BOM 


7374 

AF 

05370 1 
0S380 

DEFB 

'/"+aOH 

1ALWAYS SPOKEN 

7375 

53 

05390 

DEFM 

'SLAS' 


7379 

ca 

05400 

DEFB 

*H*+fi<^ 


737A 

IB 

05410 ; 
05420 

DEFB 

IBH 


737B 

53 

05430 

DEFM 

'SHIFT' 


7300 

AO 

05440 

DEFB 

OAOH 


7301 

58 

05450 ; 
05460 

DEFB 

5BH 


7382 

55 

05470 

DEFM 

•U" 


7303 

DO 

05480 

DEFB 

*P'+0O(H 


7384 

IF 

05490 ; 
05S00 

DEFB 

IFH 


7305 

43 

05510 

DEFM 

'CLEA' 


7389 

D2 

05520 

DEFB 

'R’+0OK 


730fl 

20 

05530 ; 
05540 

DEFB 



7580 

53 

05550 

DEFM 

'SPAC' 


73aF 

C5 

05560 

DEFB 

'E'+BOH 


7390 

01 

05570 ; 
05500 

DEFB 

01H 


7391 

42 

05590 

DEFM 

'BREA" 


7395 

CB 

05600 

DEFB 

' K" +aoM 


7396 

10 

05620 

DEFB 

18H 


7397 

S3 

05630 

DEFM 

'SHIFT' 


739C 

AO 

05640 

DEFB 

OAOH 


7390 

08 

05650 ; 
05660 

DEFB 

OBH 


739e 

42 

05670 

DEFM 

'BA’ 


73AO 

C3 

05680 

DEFB 

'C'+eOH 


73A1 

19 

05690 ; 
05700 

DEFB 

19H 


73A2 

53 

05710 

DEFM 

'SHIFT' 


73A7 

AO 

05720 

DEFB 

OAOH 


73AS 

09 

05730 s 
05740 

DEFB 

09H 


73A9 

54 

05750 

DEFM 

'TA" 


73A8 

n 

10 

05760 

DEFB 

'B'+BOH 


73AC 

OA 

05770 } 
05780 

DEFB 

OAH 


73AO 

44 

05790 

DEFM 

’DOW' 


73B0 

C£ 

05800 

DEFB 

'N'+80H 


7381 

OD 

05010 ; 
05020 

DEFB 

ODH 


7382 

80 

05830 

DEFB 

O0OH 




05040 1 





Listing 1 continued on page 466 
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KEY TRONIC 
POLISHES THE 
APPLE n* KEYBOARD 



Eleven Function Keys 
Streamline Multiple 
Key Operations 


Keys in Familiar 
Typewriter Locations 


Full Shifting Capability 


Numeric Pad 


10 Foot Cable 
For Portability 


Enhance your APPLE IP Computer System with a Key Tronic keyboard peripheral. 
This detached, low-profile keyboard is plug-compatible with the existing keyboard socket 
of the Apple II. It also features reliable microprocessor electronics, solid-state 
capacitance switches, and positive tactile feedback. 

Special keyboard available for the handicapped — factory direct. * Apple Ills a registered trademark of Apple Computer, Inc. 



key tronic 


Suggested Retail Price: $298.00 
To order Modtd KR-2 00 call To ll Free 1-800-262-6006 
for the retailer closest to you. (8ani-4pm Pacific Time) 
Warranty information may be obtained, free of 
charge, by writing to the address below. 


THE RESPONSIVE KEYBOARD COMPANY 

DEPT, E1 * P. O. BOX 14687 • SPOKANE, WASHINGTON 99214 USA 


RETAILERS; For the Distributor in your area, call Toll Free 1-800-262-6006 Dept, D (8am-4pm Pacific Time) 
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Listing I 


73B3 OO 

05050 

050^ 

1 

NOP 

STABLE MUST END «/ 

73B4 

03070 

oseao 

LAST 

S 

€QU 

« ;END OF ROLTriHE 

7010 

00000 TOTAL 

OS0VO 

ERRORS 


END 

START 

SYMBOL TABLE 


BASIC 

70A6 

01390 

01360 





BEBIN 

7200 

01970 

00590 

00760 

01310 

01500 


CHI 

70e:d 

O10OO 

01770 





CHAIN 

70DC 

01700 

01630 





COMP 

70FA 

01900 

01660 





COMRES 

70Fif 

01070 

01670 

01700 

01730 



CONI 

723A 

02770 

02730 





CDN2 

7243 

02B40 

02 B00 





C0N3 

724B 

02090 

OZBSO 





CONS 

7247 

02BA0 

00940 

02920 




CONT 

72S2 

02970 

00900 

02770 




CR 

72CA 

04210 

01090 

02430 

03270 

03390 

04110 

CRTADR 

40ie 

00240 

00290 

01220 

01490 



CRTRET 

7259 

03020 

00300 





DELAY 

7200 

04300 

04310 





DISP 

723B 

03010 

02600 

02900 




DISTLK 

725B 

03050 

ooeeo 

02900 




ECHO 

7200 

02100 

01240 

01510 




ECDMD 

710B 

01950 

01740 





Fll 

7219 

02300 

00B60 





FIND 

7203 

03500 

OOB40 

02300 




HJMEMl 

4049 

00210 

00530 

00670 




HII1EM3 

441 1 

00220 

00570 

00650 




KBDADR 

401& 

00230 

00320 

01260 

01640 

01B4O 


KBDRET 

7201 

02110 

00330 





LAST 

73B4 

05070 

00590 





LNFK 

7270 

03250 

03200 





LTRFL6 

72E3 

04400 

00920 

02B60 




NSPC 

7200 

03410 

03290 





DNDFF 

722£^ 

02490 

02210 





SI 

720i 

02190 

00900 





S2 

722F 

02700 

00990 





SEND 

72CS 

04230 

00460 

04190 

00400 

01050 

03320 

03620 03720 04050 

SEND! 

72C9 

04250 

04270 





SEND2 

72D3 

04330 

04350 





SETl 

7030 

00590 

00560 





SET2 

704C 

00670 

00640 





SET3 

704r 

00690 

00660 





SPACE 

72C2 

04100 

01130 

03140 

03980 

04020 


SPKWD 

72B1 

04030 

01150 

04070 

04130 



START 

7010 

00290 

05090 





T1 

72B3 

04050 

01070 





T2 

722J 

02430 

OHIO 





TCRT 

722D 

02600 

01200 

01470 




TERM 

7299 

03030 

03930 





TKBDR 

70FB 

O10BO 

01530 

01030 




TKRET 

7224 

02440 

02410 





TOGS 

72DF 

04440 

00960 

02190 

02700 



WORD 

7296 

03000 

03570 

03670 





Tfisct continued from page 454; 

the Talker program can execute. 
Knowing how and when to do this 
is diffiaolt for a blind operator 
because there are no audio prompts. 
A patch to eliminate this problem 
was written by John Ratzlaff and ap¬ 
peared in the September 1982 issue 
of 80 Micro (page 34). It is: patch*0:0 
(Add^4EA9, Fmd=CA, Chg = C3). 

Don't use the DO command and a 
chain file with TRSDOS because, 
when the command file is complete, 
the keyboard vectors are rewritten, 
bypassing Talker, Use the chain 
shown in listing 1 or use NEWDOS. 

In a cassette system, the memory 
size must be set using the SYSTEM 
command before the program can be 
loaded and further programs run 
manually 

Regar^ess of which system you 
use, the Talker program consists of 
two major parts: the intercept rou¬ 
tines and a relocation/initialization 
routine. When loaded and run, the 
initializing routine retrieves the key¬ 
board and video-driver vectors, sets 
the RS-232C parameters, turns off the 
retransmission mode of the Type-N- 
Talk, relocates the intercept routines 
to the end of memory, determines if 
the host computer is a Model I or III 
and sets the high-memory pointer ac¬ 
cordingly inserts new addresses in- 
- to the keyboard- and video-vector 
locations, and exits to DOS. The ini¬ 
tialization routine is then discarded, 


a message to our subscribers 

From time to time we make the BYTE subscriber list available to other companies who wish to send our sub¬ 
scribers material about their products. We take great care to screen these companies, choosing only those 
who are reputable, and whose products, services, or information we feel would be of interest to you. Direct 
mail is an efficient medium for presenting the latest personal computer goods and services to our subscribers. 

Many BYTE subscribers appreciate this controlled use of our mailing list, and look forward to finding informa¬ 
tion of interest to them in the mail. Used are our subscribers' names and addresses only (no other informa¬ 
tion we may have is ever given). 

While we believe the distribution of this information is of benefit to our subscribers, we firmly respect the 
wishes of any subscriber who does not want to receive such promotional literature. Should you wish to 
restrict the use of your name, simply send your request to the following address. 

BYTE Publications Inc 
Attn; Circulation Department 
70 Main St 
Peterborough NH 
03458 


466 October 19S3 © BYTE PubUcatiortSi Inc. 








Plus 3,000 new applications 

into your Apple* 


THE CP/M Card™ plu^ CP/M Plus™ into your Apple* 

The CP/M Card gives you the option of running your Apple II 
with the speed and capability of a professional Z^SO system 
with CP/M*-compatible software. You plug in the CP/M 
Card, Then choose CP/M or your standard Apple software 

at your option. 

PIi^ into a big, new world of software. 

The CP/M Card gives you instant access to the world^s largest 
selection of microcomputer software—more than 3,000 
CP/M-compatible applications, languages, and 
programming utilities. So, you, too can use pro¬ 
fessional business prograins such as WordStar,® 

SuperCalc™ Condor,^ and other high-performance 
software from Day One, Yet, you still have access 
to your present library of Apple software. 


300% faster than your Apple system! The CP/M Card is the 
only Apple II performance package that offers the speed and 
efficiency of CP/M Plus. 

A plug about quality* 

The CP/M Card was designed and built by Digital Research, 
the areatOTs of CP/M, and Advanced Logic Systems, the most 
respected manufacturer of Apple performance products. So 
you know the CP/M Card is the most perfectly integrated 
Apple performance package you can buy. 

Why just keep plugging along? The CP/M Card 

-. provides everything you need—including 64K of 

_I on-board memory, CP/M Plus, CBASIC,^ 

GSX^-80 and full documentation—for just $399, 
Now available through the CP/M library 
See your local microcomputer dealer today. Or 
contact Advanced Logic Systems, 1195 East 


D 


Plug into incredible performance* 

Together, the ultra-fast CP/M Card and a I Arques Ave., Sunnyvale, CA 94086 (800) 

CP/M Plus run applications up to MOVORCGO LOQIC oySTGruS 538-8177. (In California (408) 730-0306,) 

The CP/M Card for your Apple II. 


CP/M, CP/M Plus^ the CP/M Card and CBASlC are either trademarks or registered trademarkii of Digital Research loc. Z-80 >s a registered trademark of Zdog. Irui. 
WordStar is a registered Iradetriark of MictoFfO Ifntcmattonal Corporation. SMperCak is a trademark of Sorcim Corporation. Condor is a trademark of Condor Coiinputer 
Corporation. GSX-SO is a traidemark of Graphics Software System. Apple is a registered trademark of Apple Cornputec Inc. Digital Research Inc- 
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and the memory space that it oc¬ 
cupies can be reused. 

The Keyboard Intercept 

If the keyboard driver is called, the 
character returned from the normal 
keyboard routine is intercepted 
before it is sent back to the host pro¬ 
gram. If the character is a letter or 
number, it is transmitted to the Type- 
'N-Talk followed by a carriage return 
so that it is spoken immediately and 
no distinction is made between up¬ 
percase and lowercase letters (if avail¬ 
able). If it is a punctuation mark or 
control character, it must be trans¬ 
lated into a word or the Votrax unit 
will ignore it. This word is then sent 
and immediately spoken. Flags are 
set so that if the same character is im¬ 
mediately sent to the video-display 
driver, it is not repeated. The Talker 
program can be toggled off and on 
by pressing the Shift and @ keys 
simultaneously. This key combina¬ 
tion represents the only command 
that can be sent to the Talker program 
directly from the keyboard. 


The Video Intercept 

If the video-display driver is called, 
the character is intercepted before it 
is sent to the display, and unless it is 
one of the special program control 
characters (numbers 04 through 07), 
it will be spoken and then sent on to 
the display. If the video driver is be¬ 
ing used to read a character already 
on the display, the intercept program 
passes the request to the driver. 

The video-intercept routine sends 
any number or letter (uppercase or 
lowercase) directly to the Type-^- 
Talk. Control codes for the display 
(such as BACK SPACE and TAB) are 
not transmitted, but a carriage return 
is sent in their place, causing the 
previously transmitted text to be 
spoken. The carriage return and the 
space characters are transmitted 
directly. If two or more consecutive 
space characters are encountered, the 
first space is sent, a carriage return 
is sent in place of the second space 
character, and subsequent consecu¬ 
tive spaces are ignored. 

Punctuation marks are translated 


into words and sent to the Type-'N- 
Talk preceded by a space and fol¬ 
lowed by a carriage return, provided 
that the intercept routine has not 
been instructed to ignore them. The 
marks that are ignored and their pro¬ 
nunciation can be easily changed by 
modifying the lookup table in the 
program. For example, you may want 
to substitute PERIOD for POINT or 
DASH for MINUS. 

All graphics codes are ignored. 
Space-compression codes result in a 
single space being sent to the Votrax 
unit. The special character codes of 
the Model III {numbers 192 through 
255) are considered space-compres¬ 
sion codes. 

Four special codes can be used to 
control the intercept program. The 
BASIC statement PRINT CHR$(4) 
will cause punctuation marks to be 
ignored; PRINT CHR$(5) causes 
them to be spoken. This command 
has no effect on punctuation charac¬ 
ters originating from the keyboard. 
PRINT CHR${6) causes the program 
to stop talking, and PRINT CHR$(7) 


il<Ti 


rback issues for sale 



1976 

1977 

1978 

1979 

1980 

1981 1 

1982 

1983 

Jan. 




$2 7Si 

S3.25 

S3.25 


S3.70 

Feb. 



S2.75 

$2 75 

S3.25 

$3.25 

S3-70 

S3.70 

March 



S2.75 

S2.75 

S3.25 

S3 25 

S3 70 

S3.70 

April 



S2,75 

$2.75 

$3.25 

$3.25 

$3.70 

S3.70 

May 


S2W 

S2;75 

$2.75 

S3.25 

$3,25 

S3.70 

S3.70 

June 


S2.00 

$2.75 

$2.75 

S3.25 

S3.25 

S3.70 

S3.70 



1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

July 

S2.00 

S2.00 

S275 

$275 

S3,25 

$3.25 

$3.70 

$4.25 

Aug. 


$2.00 

$2,75, 

$2.75 


S375 

S3.70 

S4.25 

Sept. 


$2.75 

$275 

S2.75 

S3.25 


$370 

$4.25 

Oct. 



$2.75 

S27S 

$3.25 

S3.25 



Nov. 




S3.25 


$3.25 

$370 


Dec. 


$2.75 

$2.75 

$3.25 

S3.25 

S3.25 

S370 



Circle and send requests with payment to; 
BYTE Back Issues 
P.O. Box 328 
Hancock. NH 03449 

Please allow 4 weeks for domestic delivery 
and 8 weeks for foreign delivery. 

name_ 

address_ 

city_ 

state _ 


The above prices include postage in the US. 
Please add $.50 per copy for Canada and 
Mexico; and $2.00 per copy to foreign coun¬ 
tries. 

□ Check enclosed 

Payments from foreign countries must be 
made in US funds payable at a US bank. 


□ VISA 
Card # _ 


□ MasterCard 
_ Exp_ 


zip 


Signature 
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S649 is [Rdiiufshiner's retail price. 


Telelex Communicalion Corporation 

3420 East Third Avenue 
Foster City, California 94404 
415/341-1300 TX:349420 


TTX 


le TTX>1014 Desktop Daisywheel. 


rdesaMial Printii^. 
Personal Price. 


[ust $649 bu)^ 
letter-quality, 
laisywheel printer. 


You don't need a big-business budget to 
make your microcomputer's hard copy 
look like a million dollars. The TTX-1014 
Desktop Daisywheel delivers true letter- 
quality, professional printing for just $649. 

$649. Complete. The TTX-1014 
comes complete with features that most 
printers offer only as expensive, extra-cost 
options. Like a pinfeed-forms guide. Plus 
built-in RS232C serial and Centronics- 
type parallel interfaces—both standard. 

Performance. Not Problems. The 
compact TTX-1014 is built to handle all 
your letter-quality printing needs. Pin¬ 
feed forms! No problem. The TTX-1014 
lets you use forms from 2 1/2 to 14 1/2 
inches wide. Want a different typeface? 
No problem here, either. The 100- 
character ASCII printwheel can be 

changed in seconds. „ 
and extra 


daisywheels are available in computer 
stores and major retail outlets 
everywhere. And you can quickly select 
pitch (10,12, or 15 characters/indi) and 
linespacing (3, 4, or 6 Itnes/inch) by pro¬ 
gram control or built-in switches. All that 
plus logic-seeking, bidirectional printing 
at up to 14 cps. And all for $649. 

Built Business Tough. In business, 
dependability counts. And the TTX-1014 
is built to stand up to the rigors of 
business applications. At a typical 23 % 
duty cycle, business users can look to 
a full 3000 hours of printing before 
servicing is required. And in home use 
and other light applications, the 
TTX-1014 can deliver many years of 
trouble-free opera Hon. 

Professional printing. Personal price. 
The TTX 1014-Desktop Daisywheel. 
Professional performance for just $649. 

Try one at your dealer's to^y. 
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ARBA Retail Systems Presents 

THE 

MISSING 

LINK 

THE HARDWARE 

• 232 fuliy featured cash register 
—not just a cash drawer 

THE SOFTWARE 

• 99 depts —65,000 item inventory 

• Detaifed inventory anafysis 
and reports 

• Prints price tags 

• 12 digit alpha numeric 
part number 

• Safes by employee 

• Runs under CP/ M or MP/M 

THE SYSTEM - - e 

now available from 

ARBA Retail Systems 

890 Ee Roosevelt Road 
Lombards Illinois 60148 
(312[ 620-8566 
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R T L 


Language 

RTL is a new- iaii|u:ige which retains the 
speed and extensibility of Forth but adds many 
additionaJ advantages as a result of its more 
structured dictionary. Names, code, and vari¬ 
ables are all stored in separate areas for easy 
generation of headeriess, romable code, All 
code 1$ relocatable. RTL supports local vari¬ 
ables. multitasking, redirected I/O, and even 
allovvs definitions to be changed retroactively, 
All source code is included. Versions are cur¬ 
rently available or under development for 
68000. 6009^ 8080. 280. 8006. 0008, and 

6Sa2 

RTL Programming Ards 

10344 Peenvood S£ 
lawtl Ml 49ni 
{&i6} 397-5672 
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On» of thi IlFMBt kmpl^mBiatmcwi oi ih* FOflTH t«nvu*VB- 
Plwlfl IPIta<l liid raUiblp. LINIFOliTli liavaltabl* Inr tha IBU 
PC wtU it ivnHni MHih R" UltkE And tfi> feiiorwiiv 

Maori. 

SD«0 PDPI1 

aae ssooe 

eoee/e leoaa 

At i tilit,. UN IFOR TH ^ camOatiiblB with pnd VJppqril ill 
rMfurH incl fill typn of itiaCP/M. COOS, US-OOS ind p£c 
EVitemi, At an eper^iutg UN I FORTH will 

lunctlon '^xtind ilqhi'^ anmoct commife'iil fTUcrocompuiifL 

Thv FOPTH'ta Sui>d*rd lidauw Kii iJMn tthiinuhi wlih 
ov«T SCO niw wordi th»i provldi full-iemn And lliti-DrliFirtwj 
ddltiort. trriv iqd nrinv ti*ndl1ng. inhincid dlUt and tirm.lnA| 
I/O, md in iMcalltni AuapTiblar. Diullftd rafaranci minuAli 
iupp-IV corhpina docurn iniiiian fat m Ing and 

aiwiTlcn. Inin uty-td-undftrstand. cdFWw-^tldnal itvla uilng 
duim«roui iKBPiidlit. 

Optionat fmatUTWl IhclUda an BAcallant ljQ«t Ing-pqlnr 
with all tFanicindamAl funmlonf [kt**, t»nB*dTI, TO. I. Ih# 
MitaFQHTM crt>fp.wrnpll#T, prlhTir pICTlIriB ihd Cf/M lU* 
tranffar utilltiBf, Hircnomkil AM] Brndivuir ifedio 1043 ll£i- 
tiShl, word flTdcMxlTig. ati;. 

Cnnipira |h«t« IwurMwiTh anv oihst FO RTH on thirrwfivl:: 

* SpMd and «f ikinnev * Eaaa ql u-pv 

• Vif iBlV ot dRlidns ■ ChKumantBTidn qiiilllv 

You'll fIndUNIFORTH lltupirldr. 

FrJCM Stan at t35, CXJJ (W Wrfta tdr OUT brOChLtP*. 

Unified Software Systems 

P.o. Box 2&U. Naw Carrollton, MO ZOTM. taOll 652 1295 
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Relocatable 

Threaded 


H€nTH 

H-19/89 

OUJN€RS 


EXPAND YOUR SYSTEM 
WITH THIS SINGLE 
PC- BOARD 

• Color Graphics 
w/32 Sprites 
16K Ram 

• 6 Tone Music Stereo 
Dual Noise Gen. 

With 4 I/O Ports 

$ 299.00 

J s6J^i^ele<trOnic5 
Box B6d91 Visa & 

San Diego. CA 92086 MasterCard 
[619) 267-7547 Accepted 
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SBC 0071 

Basic 

Controller 


A com¬ 
plete self 
contained con¬ 
trol campy ter. 


Features: Zlloq 28671 microprocessor with 2K 
basic interpreter. Sockets for 48K of on board 
user memory. 40 parallel I/O lines. RS 232 &. 
20brA current loop serial communications, 
and more . mow ohlit 


Custom & Oem ver¬ 
sions also avaitable 


$28539 





'ZS la 1 TE^HitaiFh 04 ZHog Oocp 


Lehmanr> & Associates 

P o, BOX see, Meumee, Ohio 
(4iS}asi-oesT 


r 


Gird© 267 on inquiry card. 


starts the Type-N-Talk speaking 
again. These cominands are not sent 
to the display because they would be 
ignored anyway. 

As I mentioned before, the two 
major parts of the Talker program are 
the reiocation/initialization routine 
and the intercept routine. Descrip¬ 
tions of these routines follow (see 
listing 1)* 

The Relocation/liutialization 
Routine 

The Talker program is loaded at 
hexadecimal 7000 (decimal 28672) 
and starts at 7010, which allows you 
to use the program on computers 
with 16K, 32K, or 48K bytes of mem¬ 
ory without changes. The message in 
line 140 serves as a check on the date 
of the program. I have the program 
on several different disks and 1 find 
it helpful to have a clear ASCII 
(American National Standard Code 
for Information Interchange) date 
that 1 can read with DEBUG to en¬ 
sure that I have the latest version. 

First, the normal keyboard and dis¬ 
play-driver addresses are taken from 
the vector locations and stored in the 
intercept program (lines 290 through 
330), Next, the RS-232C interface is 
initialized, and the bps rate set to 
9600 (lines 370 through 410)* The pro¬ 
gram then turns off the retrans¬ 
mission mode of the synthesizer, 
which is normally used in daisy- 
chain configurations, by sending it 
the characters hexadecimal IB and 14 
(decimal 27 and 20). 

The high-memory pointer deter¬ 
mines how much memory is avail¬ 
able for program use and is located 
at hexadecimal 4049 (decimal 16457) 
for the Model I and 4411 (decimal 
F425) for the Model EH* The program 
automatically finds which computer 
is being used by looking into the 
ROM (read-only memory) at location 
0050 (decimal 80), where the special 
character table is located in Model I 
for keyboard decoding. If the byte 
stored there is hexadecimal OD, you 
have a Model I; if not it's a Model III 
(lines 530 through 570). I have in¬ 
cluded this capability because I 
regularly run the program on both 
computers, and it is a nuisance to 
keep changing the pointer address 
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The 


Word Processor • Mail List • Telecom 
• Spelling Checker • Financial Planner 
• Graphics Package • Data Manager 


WE KEEP GOOD COMPANY 


Dealers 

Liberty Computer Seies 

Tempe, AZ 

(602) 949-8218 

(800) 328-0908 outside AZ 

Com pu sales 

Lawndale. CA 

(213) 370-3224 

KJ. Murphy & Company 

San Francisco, CA 

(415)391-5950 

Compumax 

Gafnesdile. FL 

(904) 375-7737 

Advanced Business 

Systems olJax 

JackSondlJe, FL 

(9D4) 396-4414 

JnloSyslems^ Inc. 

Tampa, FL 
(013) 223-5266 
Allanla Software House 
Decatur, GA 
(404) 292-2146 
Major Mill, Inc. 

Glenwood, tL 

(312) 755-2500 

(800) 323-8832 outside 1L 

Ellis Word Processing 

Ganvlngton, KY 

(606) 356-8642 

Southern Computer Systems 

Shelbyville, KY 

(502) 633-5639 

Computer Power International 
Westwego, LA 
(504) 436-9517 
Soft Supply & Systems 

Burlington, MA 
(617) 229-6666 


Invent Software, Inc, 

Wlneola, Long Island 
(516) 294-7670 
Compute Hand of Durham 
Durham, NC 
(919) 493-5402 
J.A.M, Computers, Inc. 

Long Island. NY 
(516) 543-3770 
Legal Computer 
Applies lions, Inc. 

Long Island. NY 
(516) 400-3330 
Hasiba/Harris Assoc. 

New York, NY 
(212) 929-0104 
Advanced Data 
Technology Corporation 
Greenville, OH 
(513) 548-7747 
Resource Control Group 
Newtown Square, PA 
(215) 359-1010 
Odin Inform a Hon Systems 
Florence, SC 
(003) 665-0000 
The SoHware Place 
Austin, TX 
(512) 453-0651 
Houston, TX 
(713) 781-1488 

Marshall Business Equipment 
Marshall, TX 
(214) 938^6371 
Business Computer 
Systems, Inc. 

Salt Lake City, UT 
(801) 967-0820 
H & K Computer 
Enterprises, Inc. 

Blacksburg, VA 
(703) 552-0599 


micro MAX 

Reston/Herndon, VA 
(703) 471-4156 
Byte Size Solutions, Inc, 
Seattle, WA 
(206) 783-9599 
Total Computer Center 
Washington, D.C., Metro 
(703) 836-8186 
laxx Compyler Center 
Langley, B,C. Canada 
(604) 535-5337 
Vancouver. S C. Canada 
(604) 875-1221 

Distributors 

Electrical Equipment Company 

Phoenix, AZ 
(602) 275-7601 
S of Iwa reland 
Phoenix, AZ 
(602) 279-9566 
Scottsdale. AZ 
(602) 248-8080 
Mesa, AZ 
(602) 834-8080 
Western Information 
Systems, Inc. 

Phoenix, AZ 

(000) 824-3086 

(602) 861-0006 

GKE Software 

Los Gatos, CA 

(408) 354-5010 

Software Resources 

San Rafael. CA 

(800) B51-9009 

(BOO) 851-9010 outside CA 

Standard Data Corp. 

Ft, Lauderdale, FL 
(305) 776-7177 


Computer Management, Inc. 

Atlanta, GA 

(404) 531-1221 

Van Ausdall & Farrar Inc, 

Evansville, IN 

(812)424-5736 

Fort Wayne, IN 

(219) 432-1547 

Indianapolis, IN 

(317) 634-2913 

South Bend, IN 

(219) 289-4006 

Soft Source, Division of 

Continental Resources 

Boston Metro, MA 

(617) 275-2175 

K.R. Com puling 

St. Louis, MO 

(314) 721-3168 

Professional Aulomaled 

Systems, Inc. 

Columbus, OH 
(614) 890-1095 
(800) 231-1367 outside OH 
Micro-Ware Hardware S 
Sol Iwa re Disirlbutors 
Waterloo. Ontario 
(519) 804-4541 
Lone Star Micro, Inc. 

Dallas, TX 

(214) 521-2931 

(800) 527-5078 outside TX 

Futech Inlernaticnal Corporation 

Grand Prairie, TX 

(214) 660-1955 

Northern Shield 

Willowdale, Toronto 

(416) 225-5835 


TTie Benchmafk is a federally registered trademark of MetasofS Gorpomtion. 
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back and forth* If the program was 
to be run on only one or the other, 
this check could be eliminated, but 
because this part of the program 
eventually is discarded, the extra 
memory use is not a factor* Once the 
model type is determined, the length 
of the intercept routine (LAST— 
BEGIN “ 436 bytes) is subtracted 
from the existing high-memory 
pointer, and this new address be¬ 
comes the end of usable memory and 
is stored in the pointer location (lines 
590 through 670), The intercept rou¬ 
tine starts at this address plus 1 byte 
when it is relocated. For example, if 
the high-memory pointer were 32767, 
it would become 32767-436 or 32331, 
and the intercept routine would start 
at 32332 when it was relocated. 

The difference between the new 
starting address (32332 in the exam¬ 
ple) and the present starting address 
(hexadecimal 7200 or decimal 291S4) 
of the intercept routine is then calcu¬ 
lated. Now various absolute ad¬ 
dresses (subroutine calls and flag 
register addresses) are adjusted to 
reflect the new location (lines 760 
through 1150), and the new locations 
of the keyboard and display inter¬ 
cepts are written back into the driver 
vector locations (lines 1200 through 
1260), At last the intercept routine is 
transferred to the new location. The 
HL register pair is then loaded with 
the address of a DOS command 
string, and a jump to NEWDOS 
automatically starts execution of a 
BASIC program called ''Date,'' a pro¬ 
gram I wrote that asks for the date 
from the operator, reads it back in 
English, and then runs a menu of 
available programs. 

Remember that I promised to give 
a chaining routine for TRSDOS if you 
read far enough? Weil, lines 1470 
through 1950 do just that. Instead of 
the keyboard intercept vector being 
immediately loaded in the driver 
location, it is stored temporarily, and 
the location of a keyboard chain rou¬ 
tine set in the driver vector's place. 
Whenever the keyboard is called, this 
new routine sends back a character 
instead. It types in "BASIC," answers 
the NUMBER OF FILES? and MEM¬ 
ORY SIZE? questions, and types in 
the name of the BASIC program to be 


run automatically. Before returning 
with the last character, however, it re¬ 
places the keyboard driver vector 
with the address of the keyboard in¬ 
tercept routine. If you use this chain¬ 
ing routine, remember to assemble it 
in place of lines 1200 through 1400 
and insert the name of the program 
to be run in place of Date* 

The relocation and initialization are 
now complete, and this part of the 
program can be written over by 
BASIC, 

The Intercept Routines 

For clarity, the intercept routines 
are broken into three parts: the key¬ 
board intercept, the video intercept, 
and their partner, the Find routine* 
Remember that, although listing 1 
shows the program assembled at 
hexadecimal 7200 (decimal 29184), it 
is actually residing at the end of high 
memory. 


The Find routine sends 
a character to the 
synthesizer or 
translates it into a 
word and transmits it. 


The routine that echoes the key¬ 
board is called, as you might suspect. 
Echo* This routine first calls the 
original keyboard routine to get a 
character. 

Now the fun begins. First the char¬ 
acter is checked to see if it is a null 
(00), which would indicate that no 
key had been pressed (lines 2150 
through 2160). If this is the case, the 
program returns immediately to the 
host program as it normally would* 
If there is a character, it is then com¬ 
pared to hexadecimal 60 (the shift @ 
key), which is used to toggle Talker 
on and off (lines 2200 through 2210). 
If it is the hexadecimal 60, the routine 
jumps to lines 2490 through 2550 to 
turn on Talker; otherwise the TOG¬ 
GLE flag register is checked to see if 
Talker has already been turned off 
(lines 2230 through 2250), Assuming 
that Talker is still on, the routine 
saves the character in the LAST 
CHARACTER register and sets the 


KEYBOARD flag register (Lines 2270 
through 2310). The video-intercept 
routine uses these registers to pre¬ 
vent repetition of a character sent to 
the display after being input from the 
keyboard. Next, bit 7 of the LETTER 
flag register is set to make sure that 
all punctuation is spoken even 
though the PUNCTUATION OFF 
mode has been selected (lines 2330 
through 2350). 

The character is then passed to the 
Find routine, which either sends it 
directly to the synthesizer or trans¬ 
lates it into a word and transmits it. 
Upon return from this routine, a test 
checks whether the last character 
sent to Type-N-Talk was a carriage 
return (hexadecimal OD), and if it was 
not, a carriage return is sent (lines 
2400 through 2450), Finally, the 
original character from the keyboard 
is returned to the host program. 

The video-intercept routine is 
straightforward in that you can in¬ 
tercept the character on its way to the 
display, but many decisions and as¬ 
sumptions must be made before the 
job is complete* First, the condition 
codes must be examined to deter¬ 
mine if the video driver was called to 
read a character already on the dis¬ 
play The carry flag indicates this con¬ 
dition and, if that flag is set, the 
routine continues directly to the 
video-display driver (line 2680). As¬ 
suming that the host program is 
really hying to write something on 
the display, the intercept routine next 
checks to see if the character is one 
of the special codes used to control 
Talker (see table 1) and, if it is, the ap¬ 
propriate action is taken (lines 2700 
through 2920), The intercept routine 
returns directly to the host program 
when these codes occur because they 
are ignored by the normal display 
routine* 

If the character is not a control 
code, the Distlk (display talker) sub¬ 
routine is called. This routine first 
tests the TOGGLE flag register to see 
if the Votrax unit is still talking and 
returns to the host program if the 
unit is quiet (lines 3050 through 
3070), The character in the LAST 
CHARACTER register is removed 
and saved temporarily (you'll need it 
later), and a space (hexadecimal 20) 
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THE FIRST MULTIFUNCTION INSTRUMENT BASED ON A PERSONAL COMPUTER 

Why pay for several different companies to design microprocessors into their instruments when we have 
upgraded a general-purpose microcomputer to accomplish the same tasks, R,C, Electronics has developed 
special hardware to give the COMPUTERSCOPE performance matching that of dedicated instruments with oil 
the flexibility of a general-purpose computer. The COMPUTERSCOPE is hardware- ond software-compatible 
with the Apple II, but with bonus features like a heavy-duty power supply and a 10-key pad for data entry. 


For further information on the COMPUTERSCOPE's capabilities, 
con toe t R.C. Electronici for the name of your local representative. 

V 5386 HOtUSTiR AVI, • SANTA BARiARA, CA 93111 • (805) 964-6708 
. Telex 295281 
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is stored in its place. The character to 
be displayed is then tested, and if it 
is a space-compression code {hexa¬ 
decimal CO through FF, decimal 192 
through 255), a space is sent to the 
synthesizer, and the compression 
code is sent on to the display (lines 
3090 through 3140). If it is not, the 
new character is put in the LAST 
CHARACTER register for subsequent 
reference. 

The next section (lines 3170 
through 3230) eliminates repetition of 
a character that has just been input 
from the keyboard. If the keyboard 
flag register is not 0 and the new and 
last characters are the same, the new 
character is ignored. (There is a 
possibility, of course, that the last 
character from the keyboard was 
never sent to the display and that this 
character is the first letter of a new 
prompt. Unfortunately, if this is the 
case, the second one will still be 
ignored.) 

The next test determines whether 
the new character is a control code to 
the display (TAB or BACK SPACE, for 
example), in which case a carriage 


return is sent to the synthesizer. 
Otherwise, the program determines 
whether the host program is sending 
consecutive spaces and, if so, it ig¬ 
nores all but the first one. Here, ex¬ 
ecution jumps to line 3410 if the new 
character is not a space. If it is a 
space, it is compared with the last 
character to see if you just sent one. 
If you did not, you send it along to 
the synthesizer. Otherwise, to pre¬ 
vent sending lines of nothing, you 
must test the SPACE FLAG register, 
which, when it is not 0, indicates that 
at least two consecutive spaces have 
occurred. If it is 0, you set it and send 
a carriage return; otherwise, you ig¬ 
nore the space and return (lines 3250 
through 3390). 

Assuming that execution reaches 
line 3410, you clear the SPACE FLAG 
register, and the character or the 
word for it is sent to the Type-N-Talk 
by the Find routine (lines 3410 
through 3420). The Find routine pro¬ 
vides the return and, after clearing 
the carry (which you may have set), 
the character is sent on to the original 
video driver and then home to the 


host program (lines 2990 through] 
3010). 

The Find Routine 

The Find routine checks an incom-l 
ing character to see if it is a letter or I 
number, translates it if it is not, andl 
sends it to the synthesizer. (Refer to I 
table 2 for the characters that are] 
translated.) Lines 3500 through 37201 
do the actual testing. If the character! 
is greater than hexadecimal 7B, it is I 
ignored, and 5B (up arrow) is the I 
only character recognized between! 
the uppercase and lowercase letter! 
sets, so if the character falls between 
hexadecimal 41 (A) and 7A (^), it is 
transmitted directly. The numbers are 
handled similarly, and everything 
else must be made into a word before 
it can be sent. The translation is done 
(only if permitted by the LETTER 
flag) by looking up the character in 
the table, which is located at lines 
4520 through 5850. This is done in | 
lines 3800 through 3980. 

A word about the table is in order | 
at this point. First, some misspellings 
are evident. This is done intentionally ' 
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Thumb indexed S14.95 
Deluxe editbn Si 5.95 
Plain edge $13.95 

RANDOM HOUSE 


Publishers of The Rarttiom House DfCtionaiy 
of the English Language, Unabridged Edition 
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application 
developers, the 
Mouse includes a pro- 
grammable interface driver 
^ to give your application program 
compiete control over the Mouse's 
operation, 

That’s the kind of support you’d expect 
from Microsoft. After all, we were the 
world’s first microcomputer software 
company. Today, more than a million 
microcomputers are running Micro- 
soft-languages, operat¬ 
ing systems, applica¬ 
tion programs, and 
hardware-software 
{ combinations. 

I You can get the 
Microsoft Mouse 
^ in either a bus or 
serial version 
J ^ for the IBM*. 
PC or PC XT 

Ask your 
\ Microsoft 

J dealer for a dem- 
^ onstration of the 
Microsoft Mouse 
a whole new standard. 

BETTER TOOLS FOR MICROCOMPUTERS 


the 

seople who set the 
standard for software, 
have done it again with the 
Microsoft Mouse. 

Our expertise in both hardware and 
software has gone into the develop¬ 
ment of the Microsoft Mouse. Now 
you can plug in the most exciting 
com puter product of the year and 
put it to work. 

The Mouse lets you move 
the cursor freely and natu- ^ <"■-! 
rally, then execute com- ' mga 
mands at the push of a 
button. 

The Microsoft Mouse is a complete system 
It comes with an on-screen tutorial, a 
practice application, and the Multi- 
TooU Notepad, a mouse-based 
text editor, so you can begin using 
the Mouse right away. And for 


MICROSOFT 


Microsoft is a registered trademark, 
and MS and the Microsoft logo are 
trademarks of Miprosoft Corporation 
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UNCOMPETITIVE PRICES!!!! 
FROM DIGITAL DIMENSIONS 


FOB THE IBM P.C. 


FULL AST LIME. .. CALL 

NEC Spinwriter 3550.,33CPS.... .$1,990 

NEC 8023A. $415 

Quadram Quadboard w.'64K .$920 

Quadram Quad board w.'t28K.$380 

Quadram Quadboard W>''192K..$430 
Quadram Quadboard W/256K............. $490 


64K UPGRADE KITS... ..S58 


OKIDATA 

ML-80 .$317 ML-B2A.$395 

ML-83A.$639 ML-84P.$969 

ML-84S.$1,083 

ML-92..8Q COL., 


160 CPS PARALLEL.$509 

ML93..136COL., 

160 CPS PARALLEL...$832 


THE GORILLA 

SEIKOSHA DOT MATRIX, PARALLEL 

SO CPS PLUS GRAPHICS.$219 

MONITOR HI RES 12 

NON GLAREGREEN...... .. .$95 


INFO RUNNER RITEMAN 
120 CPS, FRICTION, PIN & TRACTOR FEED 
ALL STANDARD.... ...$339 


IDS 

PRISM 80..3.4K & 200 Sprint. ..$1,036 

Inc. sheet feed, color $ graphics ..$1,429 

PRISM 132..3.4K & 200 Sprint.$1,195 

Ine. sheet feed, color & graphics . ..$1,591 
MICROPRISM 480...$569 


DIABLO 

Diablo 620. .$969 

Diablo 630...$1,915 


QUME 

1140+ 40 CPS....$1490 


C. ITOH 

Prowriter..80 Col., 120 CPS, Parallel. $396 
Prow rite r 2..30 Col., 

120 CPS, Parallel. ...$696 

Star writer F-10..40 CPS, Parallel .$1,149 

Printmaster F-10..55 CPS. .$1,469 

8600 B 90 CPS Hi Res.........$1,119 


MODEMS 
Hayes 300 Baud 

Smart Modem.. $219 

Hayes 1200 Baud 

Smart Modem. $515 

Hayes Integrated Modem 
for the IBM PC $499 


MONITORS 

Taicari 

RGB I - M«d. res. color.S309 

RGS III • High res. for the 

IBM and Apple III.. ... S509 

Green Phosphor....Si 29 

Amber..9129 

Amdek 

Color I..9399 

Color II...... 9609 


DIGITAL DIMENSIONS 

190 Chapel Rd., Manchester, CT 0G040 

Into & Orders Call 203-649-3611 
Orders Only 1-800-243-5222 

AH Phcss include UPS GrotnJ Freight in U S 
CT Flesidenits Add T’* Sales Tan 
Pncas Sudfect To Chan^ Without Nonce 


to correct some pronunciation prob¬ 
lems in the Type^-Talk. Second, the 
terminating characters are denoted by 
adding hexadecimal 80 to the ASCII 
code for the last letter of the word. 
(Note that the table must start with 
hexadecimal 80 and end with 00). 
Unless this character happens to be 
AD, the word stops there. If it is AO, 
the nact character is skipped, and the 
reading continues, enabling you to 
save space by using SEMI COLON 
for both semicolon and colon, for ex¬ 
ample. The routine in lines 4020 
through 4130 sorts this out. A space 
is transmitted before the word, and 
a carriage return follows it. Third, 
hexadecimal 80 (decimal 128) is add¬ 
ed to the codes for some of the punc¬ 
tuation. These are the punctuation 
marks spoken even in the PUNC¬ 
TUATION OFF mode. If you want to 
change any of these, add or subtract 
80 as required. 

The characters are transmitted to 
the RS-232C interface in lines 4180 
through 4400. The character to be 
sent is saved temporarOy, the status 
of the RS-232C transmitter is 
checked, a delay is inserted to ensure 
that the Type-NTalk has had time to 
turn off the CLEAR TO SEND line if 
it is talking, and the status of this line 
is tested. If everything is ready, the 
character is sent and the subroutine 
returns. 

The flag registers (lines 4440 
through 4480) are located just before 
the word table in memory and 
should be kept in that order because 
they are accessed by indexing the HL 
register pain Eventually HL is left 
pointing at the start of the table. Note 
that if the TOGG register is set to 0 
when the program is assembled, the 
Talker program will initially be off 
and must be turned on by the shift 
@ key or by sending 07 to the display 
I use this to prevent the BASIC 
headers from being spoken while the 
system is being initialized. The 
PUNCTUATION ONLY mode may 
be similarly set by initializing the 
LTRFLG to 0. 

New Speech Synthesizers 

Since we purchased our Type-N¬ 
Talk, several improved synthesizers 
have appeared on the market, \btrax 


has introduced a new model (and re¬ 
duced the price of the old one), and 
Steve Ciarcia has published two ar¬ 
ticles in BYTE (September and Oc¬ 
tober 1982) describing a unit called 
Microvox, which is available in kit 
form from Micromint Inc. and as a 
finished unit called the Intex-Talker 
from Intex Micro Systems Inc. In ad¬ 
dition, a company called Street Elec¬ 
tronics Corporation has released a 
unit called the Echo Speech Synthe¬ 
sizer. All of these units have im¬ 
proved text-to-speech algorithms and 
include additional features such as 
intonation and inflection, internal 
speakers, parallel interfaces, and pro¬ 
nounced punctuation. Although I 
have not used any of them yet, I don't 
think it will be hard to modify Talker 
to accommodate the added features. 
The elimination of the lookup table 
for punctuation would be the first 
step, along with the addition of con¬ 
trol codes to control speech rate and 
inflection. I am sure that the features 
of Talker will be useful with the new 
synthesizers. 

Suzanne wants me to finish a cook¬ 
ing and recipe program for her and 
has already stated that she doesn't 
want to have to run from the kitchen 
(downstairs) to the computer room 
(upstairs) when she is using it. This 
means that 1 will have to develop a 
remote terminal with another synthe¬ 
sizer that she can use in the kitchen, 
so I may get a chance to try out a new 
model, after aU. 

Conclusion 

I was once told that if you give a 
job to a lazy man, he will get it done 
in the easiest possible manner. This 
program seems to justify that saying. 
Talker is a utility routine that loads 
itself automatically and makes vocal 
programs only a PRINT statement 
away. Now I can concentrate on the 
real task of satisfying my wife's grow¬ 
ing demand for more and more pro¬ 
grams that substitute speech for 
sight. ■ 


Heyward Williams is head of the Systerns 
Engineering Department at Alpha Industries Inc. 
m Woburn, Massachusetts. He can be reached at 
57 franklin St, Derry, NH 03038. 
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MACROTECH INTRODUCES ADIT 

THE I/O WITH A MIND OF ITS OWN. 

Take a load off your CPU. 

Our new ADIT DMA I/O boards, used in 
conjunction with our complete line of dynamic 
memory boards, can offer you extremely 
efficient expansion of your S-100 system. 

A Z80B microprocessor provides on-board 
intelligence. ADIT features up to 16 channels 
per slot, full software compatibility, multi-mode 
operations and will make all your user ports 
good to the last byte. 

Write or phone us for complete information 
about how ADIT 16-channel intelligent DMA 
I/O boards and Macrotech modular memory 
boards will increase the speed and capabilities 
of your system. 


W 

7 ~/ 7 & A^ac/'Ofeeti farnity 

products inclucie^'. 




AfAX256 

AMX512 

AMX768 




M4X-M 


and 





X/P/Z The /ntelligent solul\0'(\ 


MACROTECH INTERNATIONAL CORP., 20630 Lassen SL, Chatsworth, CA 01311 (213) 700-1501 

JEALER/DlSTRlBUTORS: Priority OrieEleetronics (BOO) 423-5922, (213) 709-5111 • Soft Machines (217) 351-7199- IN ENGLAND: Fulcrum (Europe) (0621) 828-763 
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ORYX 
SYSTEMS 

QUALITY DISCOUNTS 


ASHTOH^TATE 

.$3199 

ASPEN SOFTWARE 

GramiTiatlk . , ,, 

Prcxif reader , * , . 

BEAGLE BROS. 

Apple Mechanic , 


PEACHTREE (CPfMJ 

Peechpak 40 GJL + AJR 

A/P(Special) ,..S259 
Series 40 

Q/LhWR, A/P ea. * 195 
Iriventcwy, . * . , ♦ 

Series 9 


BRQDERBUNO 

Bank Street Writer , . 
General Ledger w/AP 


225 


CDEX 

*VlelcaJc Training * 
CHARLES MANN 
Claee Scheduling 

CONTINENTAL SOF 
Home Accountant 

DOW JONES 
Market Analyzer . 
Market Manager * 


. . S eo 

Peachcaic ....... 

Telacommu nications 

PENGUIN SOFTWARE 

, 279 

. 22 

Complete Graphics . 

. $ 53 

. . 17 

Graphics Magician . . 

. 45 


Complete Graphics/ 



Apple Tablet .... 

. 06 

.. $ 55 

Special Effects .... 

. 50 

. 305 

SOFTECK 



Basic Compilers' 



Runiime... 

.$169 

. .$ 45 

Softeach ........ 


UCSO p-system set . 

. 469 

. . 299 

Xeno file ........ 

. 39 

SOFTWARE PUBLISHING 

WARE 

PFS^ File... 

.$ 94 

. .$ 55 

Graph ...... 

. 94 


Report ...... 

. 94 

. .$279 

SUPERSOFT 


. , 240 

Basic Tutor ...... 


. . 569 

Fortran.. . , . 

. 325 


LOGO CORNER 

Krall Logo.S 75 

Abeleofi Book ..^ i . 15 

Templn Logo w/fuM documentation. 115 


HATDEN 
Plewrder . 


.$106 


HOWARD SOFTWARE 
Creative Rnandng ... $ 145 
Real Estate Analyzer. . 145 
LINK SYSTEMS 
Datafax .......... (Call 

Datalink ......... 79 

MICROPRO 

Wordstar (Special) ... (375 
iwfCPiM Card. 70 col. 
&64K 

Infostar (Includea 
CP-M/70COI/S4K) . . 375 
Pro Pak 

(WS/MM/SS/index) , 399 

MICRO LAB 

Asset Manager.$144 

Invoice Factory . .. . . 144 
Payroll Manager .... 216 

Tax Manager ...... 129 

Wall Streeter. 216 

MICROSOFT 
Cobokao ..... 

Forlffan-00 .... 

TASC Compiler. 

A.LD.S. 


SYSTEMS PLUS IZ80 req.) 
Landlord ......... 375 

VISICORP 

Vleicalc trior HE)-$179 

Visischfldule ...... 225 


.$499 
. 145 
. 12 $ 
99 

Mumplan(DOS). m 

OMEGA 

Locksmilh.. . S 75 

Inspector ........ 47 


BYROM SOFTWARE 

-BSTAM.. . .$149 

‘0STMS ......... . 149 

COM PU VIEW 

‘V Edll 6060 ZeO. IBM PCS 130 
‘V^EditCP/MB6,MSOOS 160 

DIGITAL RESEARCH 
‘Pascal Mt 4-WiSP . . .$3B9 

MAC. 85 

SID (6080 Debugger) . . 56 

ZSIO(Z0ODebugger). . 90 

CP/M 2.2 ..._ 140 

CBasicZ- , 110 

PUi-eO .... _ . 425 

INFOCON 

'Deadline .........S 39 

‘Starcross ........ 32 

‘Suspended ....... 39 

‘ZofklJIJIi(each). . . . 32 

LEXISOFT 

'Spellbinder ....... $275 

MARK OF UNICORN 

•Final Word.$239 


d-BASE II CORNER 

Ashton-Tate 

0-Base IL . . . ... 

Call 

Bottom Line Strategist 


FPL_______ 


Friday ... 


Human Soft 

dB Plus____ 


Fox & Geller 

Quick Code ..................... 


□ Util 

........ 60 

Software Banc 
d Base II User's Guide; 
w/d-Basell Purchase . , 


w/odBaseIIPurchase. .. 


Anderson-Ball 

Abstat ... 

. . , $349 1 

Tylog Systams 

d-BaaeWIndow .. 

. $306 

‘Alt above available on PC-DOS 



MICROPRO 

‘WordStar..(Call 

‘IntoStar ......... 275 

■Pro-Pack (WS/MM^SS 

Index) ......... (Call 

MICROSOFT 

BaslcSD.. $249 

Basic Compiler ..... 269 

Fortran 80 ... . 330 

Cobol 80 . . .. 499 

MacroSO. . .. 150 

MuMath/MuSimp.... 194 

MuLlsp^MuSiar. 156 

'Mulllplan... 196 


ORGANIC SOFTWARE 

‘Datebook .. 229 

’MIleatone. 229 

PICKLES & TROUT 
CRMfcrTRS-ll .... .$170 

PRCWTEM SOFTWARE 
■Footnote. ........ $105 

REVASCO 

Z0O Disassefnble'' ... $ 65 
SORCIM 

‘Supercaic II 199 

Superwriter 

(W/Speiler A Mailer). 1/9 


PEACHTREE CORNER 

'• PeachPak 4(GL, AP. AR| 259 

• General Ledger / Accounts Payable / Accounts 

Receivable ! Sales Invoicing i Inventory Control i 
PeachPay Payroll ..Each 399 

• Peachtext...160 

• Peachtext w/Random House Thesaurus .......... 195 

• Spelling Proofreader, 95 

• PeachCalc .. 90 

• Job Cost System 399 

• Client Posting & Accounting ................. 399 

■ - Graphics Language .. 275 

•* Business Grahic System 199 


MICROSTUF 


SELECT 

‘Crosstalk , .. 

.$135 

Select Word Processor $ 356 

NORTHWEST ANALYTICAL 

STAR COMPUTER SYSTEM 

‘Statpek 

.$379 

G/UA/R,A/PorPay ..$350 

OASIS 


‘LegalTIme, Billing ... 845 

“The Word Plus . ... , 

. $120 

Property Management, 845 

•Punctuation and Style 

99 



Formats Availablt* 

6” std, Altos Apple linil, Cromenco. CP/M 86, Dec VtnBO, Eagle, 
Heath/Zentth. Hewlett Packard 125, MicfOpolisA^eclor Graphic, 
North star, Osborne, Otrona. Superbrain, Televideo, Xerox 820 
‘Some Fomnal Subject to "Download'' fee 


SUPERSOFT 

' Diagnostic M, 5 90 

Disk Doctor. 75 

‘Fortran4 305 

aaslC’8006..._ 225 

Lisp. 120 

Z800Q Assembler.... 400 
C Cross Assembler . . 400 
•Scratchpad. 219 


Please see CP/M 
tfsting. All products 
with a in front 
will also run on 
PC DOS and are 
priced the same. 
ALPHA SOFTWARE 


Data Base Manager II 

.$195 

Mailing List ...... 

. 72 

Executive Package.. 

. 105 

Type Faces .. 

. 99 

Question........ 


Apple — IBM 

Connection..... 

. 130 

CENTRAL POINT 

Copy II PC. 

.$ 34 

CONDOR Ml. ...... 

. $365 

CONTINENTAL 

Home Accountant . . 

.$ 99 

DIOtTAL RESEARCH 

Concurrent CP/M 86 . 

. $225 

CP/M 00. 

. 50 

Cobol 86.. 

. 499 

Pascal MT + 86 w/SPP 375 

SPPS6 . ... 

. 150 

SID 08. 

. 113 

C Basic 86 ....... 

. 135 

DOW JONES 

Market Analyzer . . . 

.$279 

ECCFSOFT 

Mlcrostat ....... 

.$230 

GRAPHIC SOFTWARE 

Super Chart man II .. 

.$299 

Super Chari man IV. . 

. 199 

Boih .. 



LEXISOFT 

Spellbinder ...... 

LIFETREE 

Voikswrtier.$135 

LOTUS 123.(Call 

PEACHTREE 

Please see listing 
under CPiM. 

Peachtext 5000 (Word pro¬ 
cessor. dictionary, spelling 
prootreader, PeachCalc elec¬ 
tronic spreadsheet, Hal 
manager). FREE box of 
diskettes and |10 coupon tor 
AccessPak (retail $525). 

All of the above .....$ 247 
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SUPERSOFT 

C Compiler-8086 ... . $ 350 

Star Edit. 180 

DiskEdlt . SO 

Basic Compiler , 325 
Fortran IV PQDOS 
orS086 ........ 325 

8087 Support 40 

Diagnostics It . » , , . ^ 100 
Optlmijer 149 

Personal Data Base . . 99 

Investment Tax Pac .. 160 
Scratch Pad 2l9 

SVSTEMS PLUS 

Landlord (prop, mgmt.f 3 375 
Runtime Basic 
(req'd for above) ... 45 

. ., ami many more! 


APPLE/ 

FRANKLIN 

BOARDS 


ALS CP/M Card-.$299 

ALSSmarterm .... * 249 

ALSZCardll. 142 

ABT Keypad. 99 

AxlonBamdlsk128K. . 299 
Btl 3 Dual Comm plus , 209 
CCS 7710 Asynch Serial 119 
East Side Wild Card . . 110 

MflfR Sup'r lerminat 

80col. 249 

Microsoft 16K Ram card 72 
Microsoft Softcard . . . 245 
Microsoft Soft card + . 429 
Microsoft Premiym 

Softcard{1le) -- 997 

Microtek Printer l/F . . 75 

M icrolek Dum pli ng-16 . 195 
M icrolek Dum pH ng-GX 119 
Mountain A-O/D-A . . . 279 
Mountain Music 
Systerri w/Software . 299 
PCP 4 MHZ Appii Card 

+ aeCard. S99 

PCP 88 Card 16 Bil + 

64K. . .. 475 

Prometheus Veraacard 159 
Prometheus Graphitti 

Card. 99 

SSM ASIO Serial IfF 

w/cable ........ 129 

SSM AlO 2 4 Serial/ 

Parallel.. 179 

Street Echo II Speech 

Synth. I/F. 129 

Tymac Parallel I/F 

w/cable ........ 79 

Vldex Display En hancer 109 
Videx Display 

Enhancer II.. 129 

Videx Function Strip. . 69 

Vldex Videolerm VT^O 235 

Videx Ultraterm. 299 

Weeper 16K Ram Card 89 



AST RESEARCH 

Com bo Pius 64K 
Ciock/Caiendar, Serial & 
Parallels I/F, Expandable 

10 256K . ..S2S7 

MegaPlus 64 K, Clock/ 
Calendar, Serial Port, 
Expandable to 512K 
w/Mepapak ...... 2S7 

Extra ports available for 
Mega pi us and t/0 Plus i I 
Includes Game, Parallel 

& Serial.. . 36 

Megapak 256K upgrade 
for Megaplus . . . . $Cali 
I/O Plus II Glock/Calen. 
dar and Serial Port. . 11B 

BYAD DS4I 

(64K. Z80. CP/M) . . . S599 

MAVNARO ELECTRONICS 

Floppy Drive Controller *165 
Floppy Drive Controller 


w/Farallel or Serial 

Port . .. 249 

Sand star Memory Ga/d 
“ 3 modules cap. . 194 
Sandstar Multifunction 
Card “ 6 modules 
cap. 93 

Sandstar Modules . . .$Call 


QUADRAM 

Ouadboard 64 K. Clock/ 
Calendar, Serial & 

ParaNei Ports, 

Software . ..$269 

Micfofazer Stack Printer 
Buffer (expandable to 512K) 

• Parallel/Parallel 8K ... 145 
■ Parallel/Paraliel 64K . , 168 

• Sertal/Parallel 8K .... 170 

• Serlat/Serial SK -189 

Quad link 64 K Memory. 

Game pod allows Apple 
Software to run 

on IBM/PC. ..... . .SCall 
TECMAH Products ... SCall 

XEDEX/MICROLOG 
Baby Blue *475 

TALL TREE 
312K JRAM Mem. 

Board. S699 



Amdek Video 300A 
Amber......... $180 

AmdekRGB ....... 450 

NEC 12'Hi'ResGreen. 187 
Sanyo 12" Ht-Res Green 199 
USIHi Res 12" Amber . 169 

NEC J&-1260 Green .. 99 

PGS RGB Color.SCall 

NEC JCM203 RGB . . . 566 

OuadramQuadchrome SCall 
Taxan 12" Amber 
Monitor ........ 149 

Taxan 12" Green .... 136 

Taxan 12" Medium RGB 323 
Taxan 12" High RGB . . 512 

Taxan RGB Cable 
for PC. 17 



Novation Apple-Cat II . *269 
Hayes Micromodem II . 299 

Anchor Mark I .. 84 

Anchor Mark VII._ 129 

Hayes Smartmodem 
300 .......... . $205 

Hayes Smartmodem 
1200 . 509 


Hayes Chronograph . . 189 

No valion212 Auto-Cat. 585 
US Robotics Auto-Dial 
(fuIIauto300/1200). . 459 

US Robohcs Auto-Link 
(auto answer 

300/1260) ....... 379 

US Robotics Password 395 


(auto answer 

300/1260) ....... 379 

US Robotics Password 395 



Tandnr^TM-55-2.$275 

TandtmTM W2 .... 240 

Davengi DSI-501 Hard . $ Call 


Oavong DSl-512 Hard . $ Call 
Oavong DSI-519 Hard , $ Calf 
CDrona5 MG Hard Disk 1,560 
Corona 10 MG Hard . . 1.995 
CDC1800 ........ 270 

Connis. . * Call 

Tall Grass.$Call 

Vista Solo 143K ,....$ 259 
VIsla Solo ^Cntrir . . . 329 

WantSllmUne&GnIrIr 299 
Want Dual Slim Line & 

Gntrir. . 5^ 



CJtabSlarlwrlterFlO . 1,250 
a Itoh Pro writer 0510 . 425 

C. ItOh Pro writer 1550 . 725 

NEC 3550 .S Call 

NEC8023A. 475 

Okidata Microline 82A . 369 

Okidata Microline 83A . 675 

Okidata Microline 92 . . 525 

IDS Prism 60 

(w/4options) ..... 1.399 
IDS Prism 132 
(w/4 options) ..... 1,547 

IDS MlcroPrism. 566 

Silver-Reed 

Daisywheel ..,..$ Gall 
Star Mkronics 
Gemini 10X. 325 


Star Micronic 5 
Gerrtini T5 ...... . 489 

GE Printers.$ Call 

Epson FX-80 .. . 599 

TranstarT-l36P.- 725 

TranstarT-3l5PCofor . 519 

Mannesman Tatly 
MT160 . 549 


. . , and much more. 



3M 5" DS DO Box-* 31 

BASF5''DSDD8ox . . 37 

Maxell 5" DS DO 

MD2 Box. 40 

Verbatim s" DSDD Box 35 

Ultra Magnetics 5 ' DS. 

DO Bonus Box 
(12djskettesi. 35 


DISPLAY CARDS CORNER 


Hercules Graphics Board .... *369 

Orchid Monochrome Graphic Adapter432 

Plantronics Colorplus.... . . . 369 

USI Display Card (color/monochrome) Gall 

Amdek MAI Card . ....S Call 

TeomarGraphic Master, . .Call 


TELECOMMUNrCATrONS CORNER 

"•SPECIAL"** 

Hayaa Smartmodem 1200/Haye* Smartcom tl Software 


AST I/O Plus II Clock Calendar and Serial Port...... . $695 

Above w/Smarlmodem 300, .. 415 

Hayes Smartmodem 1200 &. Smartcom II Software. 579 


We offer the follow- 
log complete systems 
w/fulf support on our 
technical line .,. 

• Franklin 1000 & 1200 

• Corona 

• NEC APC & 8800 

• Columbia 

• Televideo 

... please call. 



Enter P10D Sweet P 
Apple/Franklin, 

IBM/PG .$ 599 

Strobe Ml00 Plotter 
w/l/F Apple/Franklin . 499 

Strobe MTOO Plotter 

(RS 232) ... .. 539 

Panasonic Digital 
Pfolter.S Cali 



Koala Technoiogles 
Graphic Tabkl 
w/Software, 

Apple. IBM/PC .... $ 99 
Symtec Light Pen 

IBM/PC .* 140 

Symtec High Pen 
Apple/Franklin , , , . 200 

TG Joystick Apple/ 

Franklin 49 

TG Joystick IBM/PC , . 54 

Versa Versa Writer 
Tablet IBM/PC. 

Apple/Franklin .... 259 

Moose Systems PC 

Mouse. 229 

Wko Analog Joystick . 59 

Wko Apple Adapter . . 18 

Wieo IBM/PC I/F Card , 52 

Keytronic Keyboard 

IBM/PC. 209 

Kaytronic Keyboard 
Apple/Franklin .... 249 

Curtis PC Products . . , $ Call 
Electronic Protection 
Series.. $ Call 


GP/M k a regisiemd 
trademark of Digital 
Research. ISM and the IBM 
logic are registered 
trademarks of International 
Business Machines. Apple 
and I he Apple logo are 
regisiered trademarks of the 
Apple Computer Company. 
Franklin and the Franklin 
logo are trademarks of the 
Franklin Computer Company. 



Please: 

■ Wisconsin residents — add 5% for sales tax, 

• Add $3.50 for shipping per software and lighl items. 

For multiple and other Items, call, 

■ Foreign — add 15% handling &. shipping for prepayment. 
[1nt1 money order) 

• Prices subject to change without notice. 

■ All items subject to availability. 

Store prices are stiictiy retail. 

ORYX SYSTEMS, INC. 

205 Scott St. • P.O. Box 1961 
Wausau. Wl 54401 


We welcome: 

• Visa, Mastercharge & American Express — (Add 4%) 

• Checks (Allow 1*2 weeks for clearing) 

• COD (Add *2.00 per shipment -* Cash or certified 
check required) 

Working Hours: Mor>. Tb. 8:30 - 5:30 • Fri 8:30 6:30 • 

Sat. 10:00 ■ 2:00 ■ Central Time 

For technical Information and 
In Wisconsin; 715-848 2322 


Circle 338 


on inquiry card. 
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Bitmaps Speed 
Data-Handling Tasks 

Programming techniques employing bitmaps enhance the speed of 
list comparison and make short work of file searches 

by Eric Sohr 


Bitmaps are data structures that can 
speed data-handling tasks and 
reduce memory requirements in a 
variety of programming applications. 
Specifically bitmaps—strings of Is 
and Os—can make short work of 
ordered-list comparisons and file 
searches. 

This article describes programming 
techniques that evolved during the 
three years I spent developing a 
cross-indexing system called UTMAS 
(literature manipulation system). LIT* 
MAS uses bitmaps extensively for 
data handling and disk files; it runs 
on the 6502-based Apple II, 

To present this material logically I 
will begin by describing ordered lists 
and then bitmap representations of 
ordered lists. I will also illustrate the 
speed of bitmap operations when 
compared to alternative methods of 
processing and present the 6502 as¬ 
sembly-language coding and 
documentation. I will conclude with 
sections on bitmap compression. 

Ordered Lists 

For our purposes "'ordered list" 
means a set of nonnegative integers 
such as L, = (yi, ya, ys. y 4 y«)/ 
where each Y/> = 0 and where yi < 

72 < 73 < 74 ■" < y- 

For example, (1, 8 , 16, 21) is an 
ordered list, while (1,16, 8 , 21 ) is a set 
that contains exactly the same ele¬ 
ments but is not an ordered list. The 
elements 16 and 8 are out of sequence 
in the second set. 


Ordered lists are often useful in 
computer operations. The ordering 
sequence minimizes the number of 
tests that must be performed when 
comparing one list with another 
Suppose, for example, that you want 
to find the common members of two 
lists: U = (X„ X„ X 3 , X 4 X.) and 
4 = (Yi. Y„ Y 3 , Y 4 ... Y„). If the sets 
are not ordered, you must choose 
one set and compare each member of 
that set with each member of the sec¬ 
ond set. If there are m members of 
the first set and n members of the 
second set, you must perform mxn 
comparisons between list members. 
If, however, the two sets are ordered, 
you need only perform m + n com¬ 
parisons. Ordering permits you to 
read each set only once to determine 
common items. Sorting techniques 
and algorithms are important re¬ 
search topics because of the time sav¬ 
ings possible after the creation of 
ordered lists, A guarantee of order¬ 
ing permits critical shortcuts in find¬ 
ing, inserting, and deleting members 
of a list. 


An Algorithm for Examining Two 
Sequential Lists 

The following algorithm can com¬ 
pare two ordered lists. The lists in 
this case are: 

List 1 = U = (X„ X„ Xa, X 4 ... X.) 
List 2 = 4 = (Y„ Y„ Ya, Y, ... YJ 


In computer implementations on 
this algorithm, two memory locations 
serve as counters: a is the counter for 
Lx and b is the counter for L^. The 
comparison is completed as soon as 
the algorithm has operated on all of 
the elements in either List 1 or List 
2 , i.e., when either a exceeds m or b| 
exceeds n. Assume that each list has 
at least one member. The algorithm 
steps are: 

1 . a = 0 , b- 0 —Set the counters for 
each list to an initial value of zero. 

2 . a = a + l:b = b + 1 —Increment 
the list counters. 

3. If a > m, then quit—If a exceeds 

m, then there are no more 
members of L^, 

4. If b > n, then quit—If b exceeds 

n, then there are no more 
members of L^. 

5. Read : Read Y*—Read the next 
member of each list, 

6 . If = Yft, then go to step 16—A 
match. Add this value to the 
answer list, 

(If step 6 fails, no match is found and 
either X„ or Y^^ is larger than the other. 
After determining which list contains 
the smaller value, increment the 
counter for that list and read the next 
item in the list.) 

Z If X« < Yfc, then go to step 12—If 
true, then X„ is smaller, and the 
next member of L^ should be 
read. 
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{If step 7 is not true^ then Y* must be 
less than Therefore, increment b 
and read the next member of 

8. b = b +1—Increment the counter 
for L^. 

9. If b > n, then quit—If b exceeds 
n, then the entire list has been 
read, 

10. Read Y*—Read the b'^ member of 
list Lj,. 

11. Go to step 6—Do comparison. 

12. a = a + 1—Increment the counter 
for list L,. 

13. If a > m, then quit—If a exceeds 
m, then the entire list has been 
read. 

14. Read X^—Read member of list 

L.. 

15. Go to step 6—Do comparison. 

16. Write the value X^ in answer 
list—Update the answer list. 
Either X« or Y^ can be chosen 
since they are equal, (No discus¬ 
sion of the manner in which 
answer list is maintained is 
presented here.) 

IZ Go to step 2—Get the next list 
members. 

Notice that each list member is ex¬ 
amined one time and that the answer 
list is always ordered. 

This algorithm performs set inter¬ 
section. A similar algorithm can be 
devised to do set union. The intersec¬ 
tion of two sets is the set that contains 
items common to both sets. The 
union of two sets is the set of items 
contained in one, the other, or both 
lists. 

Notice that a single step in the al¬ 
gorithm-step 6—compares the two 
values in each list. The remainder of 
the algorithm is bookkeeping—test¬ 
ing for the end of lists and determin¬ 
ing which list counter, a or b, should 
be incremented. Another method of 
comparison using bitmaps affords 
the opportunity to use machine-lan¬ 
guage instructions to find the inter¬ 
section and union of two ordered 
lists. 

Bitmaps 

A bitmap is a string of Is and Os. 
Each member of the bitmap has a 
position and a value, and each posi¬ 


tion in the bitmap can take on the 
value 0 or 1, A bitmap of length 8 (a 
byte of memory) can represent any 
ordered list of the integers 0 through 
7. A value of 1 in a bitmap position 
means that the integer corresponding 
to that position is included in the List; 
a 0 in that position means that the in¬ 
teger is not included in the ordered 
list. The bitmap 10001001 thus stands 
for the ordered list (0, 4, 7) (see table 
1). Table 2 provides some other 
examples. 

A single byte can be used to repre¬ 
sent an ordered list of from 0 to 8 
elements in the range of integers 0 to 
7 Thus, the ordered lists ( ) and (0, 
X 2, 3, 4, 5, 6, 7) can be represented 
by a single byte, as table 2 shows. 

In some cases, bitmaps may repre¬ 
sent a memory savings over alter¬ 
native methods of representing an 
ordered list. I will have more to say 
about such memory requirements 
when I discuss compression of 
bitmaps. 

Bitmaps for Comparisons 

Bitmaps provide an elegant 
method for comparing ordered lists. 
This method relies on the powerful 
AND and OR Boolean operations 
found in most machine languages. 
The results of the AND operation on 
2 bits equals 0 unless both bits are 1, 
and the result of the OR operation on 
2 bits equals 1 unless both bits are 0. 
Table 3 shows the AND and OR oper¬ 
ations performed on bitmap repre¬ 
sentations of the two lists (0, 2, 5, 7) 
and (1, 3, 5, 6)» 

If you are unfamiliar with Boolean 
operations, look closely at table 3. A 
bit-by-bit operation has been per¬ 
formed vertically. Notice that the 
results are ordered lists. Hundreds of 
machine cycles would have been re¬ 
quired to solve these problems using 
a standard algorithm. (For example, 
try using the 17-step comparison al¬ 
gorithm to find the intersection of the 
two lists in table 3, keeping track of 
the number of increments and com¬ 
parisons.) An assembly-language 
program to solve the same problems 
using bitmaps is much faster. If loca¬ 
tion A contains a bitmap representa¬ 
tion of (0, 2, 5, 7) and location B con¬ 
tains a bitmap representation of (1, 3, 


01234567 —Position (0 through 7) 
10001001^ Value (0 or 1) 

Table li The bitmap 10001001, which 
represents the ordered list (0, 4, 7). 


Bitmap 

List 

00010001 

(3, 7) 

11100001 

{0, T 2, 7) 

00111100 

(2. 3. 4, 5) 

00000000 

{) {List with no members) 

11111111 

{0, 1. 2, 3, 4, 5, 6, 7) ; 

Table 2: Bitmap examples and the cor¬ 

responding lists. 


a. The intersectron of two sets. 

Bitmap List 

10100101-"(0, 2, 5, 7) 

Input AND 

01010110^(1, 3, 5, 6) 

Result 00000100-^(5) 

b. The union of two sets. 

Bitmap List 

10100101^(0, 2, 5, 7) 

Input OR 

01010110^(1, 3, 5, 6) 

I 

Result 11110111^(0, 1, 2. 3. 5. 6, 7) 

Table 3: Boolean opemtions on the bitmap 
representations of two lists: (0, 2, 5, 7) and 
(X 3, 5, 6). The bit-by-bit AND operation 
(a) yields a bit representing the intersec¬ 
tion of the sets of elements in the two in¬ 
put lists} the OR aperation (b) yields a bit¬ 
map representing the union of the tioo in¬ 
put lists. 


5, 6), then a two-step program per¬ 
forms the intersection: 

LDA A 
AND B 

The first of these two statements 
loads the accumulator with the con¬ 
tents of A. The second statement per¬ 
forms an AND on the contents of the 
accumulator with the contents of 
memory location B. Only three 
machine cycles are required for each 
instruction, using a 6502 micropro¬ 
cessor. Eight machine cycles are 
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Listing 1: The asserrM\f-bmguage code that performs the intersedion oftwo25&b\fte ordered 


lists. 

LDX #0 

Load the X register with 0- 

LOOP 

LDA A,X 

Load the accumulator with the contents of address A 


AND B,X 

modified by register X, The actual address to be used is A 
-f the contents of the X register. 

Perform an AND on the contents of the accumulator with the 


STA C,X 

contents of the address B modified by register X. 

Store the result of the AND operation in the memory location 


INX 

C modified by register X. 

Increment the X register, Le.. add 1 to the escisting contents 


CPX #0 

of the X register. 

Compsare contents of X register with number 0, In the 6502, 


BNE LOOP 

a wraparound occurs when the value 255 Is incremented, i.e,, 
253 + 1 = 0. 

If the comparison of X with 0 is not equal to 0, then go to 



LOOP. 


Bitmap 



Position 

Abbreviation 

Attribute 

0 

SEX 

0 = MALE 

1 = FEMALE 

1 

MAR 

0 - UNMARRIED 

1 - MARRIED 

2 

TYP 

0 = DOES NOT TYPE 

1 = TYPES 

3 

COL 

0 - NOT COLLEGE GRAD 

1 = COLLEGE GRAD 

4 

FRN 

0 = NOT FRENCH SPEAKING 

1 = SPEAKS FRENCH 

5 

GER 

0 = NOT GERMAN SPEAKING 

1 - SPEAKS GERMAN 

6 

ITL 

0 = NOT ITALIAN SPEAKING 

1 « SPEAKS ITALIAN 

7 

RUS 

0 - NOT RUSSIAN SPEAKING 

1 = SPEAKS RUSSIAN 

Table The bitmap Tepresentatian of an 

employee file. 


Bitmap Abbreviation— 

SEX 

MAR 

TYP 

COL 

FRN 

GER 

ITL 

RUS 

Employee 1 

0 

0 

1 

1 

1 

1 

0 

0 

Employee 2 

1 

1 

1 

0 

0 

0 

0 

1 

Employee 3 

1 

1 

0 

1 

1 

0 

1 

1 

Employee 4 

0 

0 

1 

1 

0 

1 

1 

0 

Employee 5 

1 

1 

0 

0 

1 

1 

0 

1 

Table 5: The bitmap construction for a 
table 4. 

personnel file. The abbreviations 

are defined in 


needed to compare bitmaps as op¬ 
posed to hundreds of machine cycles 
required to compare ordered lists 
represented in some other fashion. 

A bitmap of length 8 is not a par¬ 
ticularly exciting data structure 
because it is limited to the integers 0 
to 7. However, by using a page of 
memory (256 bytes X 8 bits/byte = 
2048 bits), we can use bitmaps to rep¬ 
resent ordered lists for the integers 0 
to 2047. Here we see the possibilities 


for a much more powerful data 
structure. 

In extending our single-byte exam¬ 
ple for intersection, we will use two 
ordered lists of 256 bytes. The first list 
begins at location A and the second 
at location B. We wish to store the in¬ 
tersection beginning at location C. 
The assembly-language code in 
listing 1 performs the intersection for 
A and B. 

The union operation is analogous. 


Merely replace the instrucHon AND 
B,X with ORA B,X (perform an OR 
on the contents of the accumulator 
with the contents of location B 
modified by register X). 

Use of Bitmaps 

Perhaps the most familiar use of 
bitmaps in home microcomputers is 
in the disk operating system (DOS), 
in which each sector on a disk is 
given a particular position in a bit¬ 
map. The use of a 1 in that place 
means that the sector is free and able 
to be used for a new file. The use of 
a 0 in that place means that the sec¬ 
tor has been used and is unavailable 
for a new file. In the DOS applica¬ 
tion, there are only two possible 
values for a sector, either used or 
unused—a binary attribute. 

A particular database may contain 
several binary attributes that can be 
handled with bitmap representa¬ 
tions. Take, for example, a personnel 
file for a corporation that has exten¬ 
sive European operations. Table 4 il¬ 
lustrates the bitmap representation of 
such a file, and table 5 details the file's 
construction for five employees. 

Based on the table 5 data, em¬ 
ployee 1 is an unmarried male with 
a college degree who can type and 
who speaks French and German but 
not Italian or Russian. Employee 2 is 
a married female without a college 
degree who can type and who 
speaks Russian but not French, Ger¬ 
man, or Italian. Employee 3 is a mar¬ 
ried female with a college degree 
who does not type and who speaks 
French, Italian, and Russian but not 
German. 

Notice that the table 5 structure is 
a matrix. The characteristics for an 
employee are stored horizontally. The 
vertical representation is also in¬ 
teresting. Looking down the Typist 
column, note that employees 1, 2, 
and 4 can tjrpe. Also notice that em¬ 
ployees 2, 3, and 5 speak Russian, 
and so on. The columns are eamples 
of inverted lists. The inverted lists in 
the personnel file enable the manager 
to easily find employees who have 
certain skills. 

Because the columns of the matrix 
form a bitmap, the AND and OR 
operations can be used on the col- 
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*For IBM 



Came Visit Us 
In Our New Yark 
City Showraom. 


Our Speciality: 68000, 6809 CPU, graphic, database, commur^ication, word processing 

Q Cromemco ▲ Mitsubishi 

incorporated ▼ 

Tomorrow's Computers Today V m 

TELEVIDEO, VISUAL, IDS, ONDATA, EPSON, HOUSTON INSTRUMENT 

DYSAN, C.tTOH. TANDON, SWTPC, AMDEK, NEC, IBM, DEC, ESPRIT, QUME, GTCO, SANYO 



‘i/f. 

Tio 



$ 

1 CS1Q2E 

256iCHAM, 68000 & 280. . 

.4,396 

1 CS1HD5E 

512K RAM, 68000 fii ZBO 
20MB hard disk, one BVi" 
floppy disk. 

7,590 

1 DUAL 

68000 CPU, 80MB SMD hard 
disk, intelligent i/0, UNIX, relational 


database ... 

. CALL 

1 WICAT 

1 to 1 2 users, 68000 CPU, 256K to 
4.5MB BAM, 10MB to 474MB hard 
disk, graphic ........ 9,006 fi< up 


1 North Star 


.CALL 

1 SWTPC, HELIX, DYNABVTE, TERAK ..... 

.CALL 


>or 



300 baud . 

230 


1200/300 baud. 

.530 

luSR 

Auto Link 1200. 

. .450 

lUDS 

212 LP . . ... 

. .400 


21 2A. 

. 595 

1 Navatnn 

Smertcat 300. ... 

. .200 


Smartcat 300/1200 . 

, .455 


J-Cat.... 

. 130 

1 dBase II 

Ashton-T ate .. 

. .469 

Redding 

Grftalk business graphics. . 

. .400 


Async micro to mainframe . . 

. .100 


Crosstalk Microstuf. 

.160 

Accounting software 



* Accounting Plus. 

299 


MBSI . . 

. CALL 

CP AID 

MASTER TAX .. 

CALL 


* Peach pak (GL,AR,AP| . . . 

. .331 

Microsoft 

MULTIPLAN .. 

. . 220 

Word procassing 


I.U-S. 

Easy Writer II . 

. . 260 

MultiMate 

*Wofd Processing . 

,375 

IBM 

Concurrent CP/M86 & package 

.CALL 


^pecLal c ■ all ' ” 



.. j i 1 ■ V 

r. ;..r=>l - - 

.6^- 


ZT'1 with modem . . , , . . 

.488 

Kazeltine 

Esprit 11 . . . .. 

. . 588 


Esprit 111 .. 

. .665 


Esprit ill color terminal .... 

. .875 

Televideo 

92S . 

. 740 


970 . 

1,099 

Vnusl 

50 white ... 

. 626 


55 green w/functions . 

. .725 

Wyse 

S50 graphic . . . 

2,200 

100 . 

. 795 

Viewpoint 

ADDS color terminal. 

CALL 


r02 excellent - . 

55^: 



i ov- ^ 

, V ._G m (31,1 SC" 

(For local CLI" Uiliv t 

Cromemco C-10. . . . , , . 1,490 

Tele video. Morrow Design, , . , , ..CALL 


- 'Mi ' T 

Zenith 

Z -110 Dual drives, 1 2SK RAM^ 

8/16 bit, color board, 
225x640 graphics. . .CALL 
ZW- 110-32 with 1 1 MB hard disk . . . CALL 
ZVM- 13 S RGB color monitor 

640x480 . . 550 

Corona 

1 20K RAM, 320K floppy, 640 X 326 graphic, 
green monitor ser, & par. port, DOS, 

GW BASIC, Multi Mate word processing, PC 
Tutor . CALL 

Eagle 

1 28K RAM, two floppy disks, monitor, two 
ser. Sn one par. ports, EagleWritor, Eagle Calc, 

MS-DOS, and CP/M-86 .. CALL 

Columbia 

128K RAM, two floppies, 2 Ser, & 1 par. 
ports, software . . CALL 

Portable Computer 
Corona PPC-1 1 2aK ram, one 320K 
floppy, monitor, and serial 

port. . . . CALL 

Columbia, Teletote . . CALL 

AST, Quadram, LNW cards . CALL 


1 


BANAKA 

- -jr- 

: nr ^ ■ 

50 cps . 

. . .215 

- :‘ m 



Prism 132 

200 cps, 132 col. 

.1,100 


with graphic. 

.1,180 


with graphic, color, friction . 

. 1,590 

Gemini 10 

1CX) cps. 

.. .339 

15 


. . 625 

Okidata 

F'- ■ 

ML 83A . 

.625 


84 Par.. 

... 950 


92 .... .. 

.. . 520 


93. 

. .. 840 

MT 160L 

160 cps.. 

. . 620 

MT 1S0Z 

200 cps . .. . . . . 

.1.393 

C.IT0H 

Prowriter 1 par. 

. .410 


8600 two colors . 

.1,050 

Tnshiha 

P1350... 

. 1,525 

Bretiw 

3-j|it * 

-Cci: 

HR 1 12 cps ... . . 

.. .785 

Silver Reed 

. , , 699 

Transtir 

130. 

. 727 

Diablo 

620 ... 

. . . 985 

C.ITDH 

F-10 Starwriter 40 cps . . 

. .1,185 

NEC 

7710, 7730. 

2,150 


3550 for IBM. ...... . 

. 1,850 


'10 cps 



ZVM‘123 12^' green . 115 

ZVM-131 medium resolution. .305 

*ZVM 135 640x480 . 550 

color 113" . 340 

*color li RGB . 450 

color IV 720x400 . .1,070 

NEC 12" green . 170 

1203 RGB . 726 

Taxan color monitor ........... 330 

Amber . . 149 

Houfttan Inftruirmnt omp 29 .. . . . 1,795 

OMP-40 . 795 

DMP-41 & DMP-42 . CALL 

HIPAO DIGITIZER . CALL 

Amdok XY plotter, 1 pen . 565 

6 pens . ,1,095 

Swaot-P ^PJotter. ... 510 

GTCO * graphic analysis package 

w/digitizer for IBM . . 2,500 


8" Double Sided/Double Density Flexible disk 
drive Qume & Shugart Compatibie 

M2894-63 1.2MB drive ... 390 

Two M2894 drives, cabinet with power 
Supply 

& fan (unassembled). . 1,099 

8” dual M2894 drives subsystem 

{assembled! .. 1,130 

Technical manual. 25 

Dual drives signal cable .... . 50 

Slimline bare drive 8" M2896 . 410 

(compatible w/Cromemco 64F0C fit Zenith 100 

computer! 

TANDON 

100-2 . 260 


QUME 

Both full and half height. , . 


CALL 


Prices subject to change. American Express, Visa/Mastercard 
add 3%. F.O.B. point of sWpmsnt. 20% restocking foe for 
returned merchandise. No ratdrn for soft were. Personal 
checks take 3 weeks to clear. COD on certified check only. 
N.V. rasldants add sales tax. Manufacturers' warranty only. 
International customers, please confirm price before order. 
Accept P.O. from Fortune 500, schools and gov't, 

F6r Informaitlon CALL (212) 937-6363 
To ordor CALL 1-800-331-3343 

Computer Channel TELEX; 

21-55 44thRoad 429418 

Long IslandCity, MY 11101 CSTNY 


Circle 104 on inquiry card. 
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Employee 

Number 

RUS 

SEX 

Intermediate 

Answer 

COL 

Answer 


0 

0 

0 

1 

0 

2 

2 

1 

1 

0 

0 

3 

1 AND 

1 

^ 1 AND 

1 

1 

4 

0 

0 

0 

1 

0 

5 

1 

1 

1 

0 

0 


Table 6: The intersection of RUS^ SEX, and COL columns of the table 5 bitmap construc¬ 
tion, The answer indicates that only employee 3 is female, Russian-speaking, and a college 
graduate. 


umn representations. For example, a 
female Russian-speaking college 
graduate can be found by performing 
the following intersection: RUS AND 
SEX AND COL. The intersections are 
done serially as table 6 shows. First, 
the intersection of RUS and SEX is 
performed, then the resulting in¬ 
tersection answer is intersected with 
COL. 

In the personnel-file example, a 
single bit represents the presence or 
absence of an attribute. This scheme 
may result in space saving when 
you're constructing a database 


because you can use a single bit in 
place of an entire field within a 
record. The bitmap scheme also pro¬ 
vides a time-saving method for re¬ 
trieving records that match search 
criteria. 

Extending Bitmaps to More 
Complex Systems 

Bitmaps easily lend themselves to 
cross-indexing systems for literature. 
The LITMAS system, for example, 
creates a matrix similar to that pre¬ 
sented for the personnel problem of 
the previous section. Instead of in¬ 


dexing (or characterizing) employees, 
LITMAS characterizes an item such 
as a journal article, a client, or a 
35mm slide. The attributes used for 
indexing are called keywords. LIT¬ 
MAS permits the definition of 512 
items per disk (analogous to em¬ 
ployees in the previous example) and 
512 keywords (analogous to the col¬ 
umn headings: SEX, COL, TYP). 
Any number of keywords may be at¬ 
tributed to an item. The power of bit¬ 
map searches becomes very evident 
in LITMAS, which can perform 60 in* 
tersections or unions on a file of 512 
items in less than 20 seconds. 

The examples discussed in the re¬ 
mainder of this article use a bitmap 
matrix of length 256. Although 
smaller than the LITMAS matrix, this 
matrix can demonstrate bitmap 
calculations while allowing a single 
byte to represent a position number. 
In extending our discussion to larger 
matrices, we will have the opportuni¬ 
ty to discuss the techniques for modi¬ 
fying and compressing a bitmap. 

The rows in our matrix are bitmaps 


COMPETITIVE EDGE 

Sytems with CP/M® 80, CP/M-86, MP/M-86™, & MSDOSTM 
Operating Sytems 64K to 1024K Main Memory, 1 MB to 40 MB 
Floppy & HD Storage, Single & Multi-user Systems. 

Announcing Our Ultra Budget System; $1895.00 

10 Slot Integrand Cabinet with 4MHz Z80A, 64K, 2 Serial / 2 Par. 
Ports, (2) 8** Single-sided I MB Floppys & Spellbinder 
Wordprocessor. This System is shipped ready to boot and run and 
it is expandable to hard disk & up to 8 slaves. Yes, there is a special 
dealer price. . . . 

Other Systems From Competitive Edge; 

IOMHe 68000, 128K, CP /M68K, (2)8'* 2.4MBFloppies S3895. 


lOMHZ 8086, 128K, CP /M86, (2) 8'* 2.4MB Floppies 3895. 
lOMHZ 8086, J2SK, MSDOS, (2) 8" 2.4MB Floppies 3925. 
6MHz CPU Z, 64K, CP /M80, (2) 8** 2.4MB Floppies 2995. 
6/8MHZ 85/88, 64K, CP /M80. (2) 8** 2.4MB Floppies 3095. 
Lomas S-100 PC, 128K, (2) 5** Roppies 15 Slot MB 2495. 

Compupro® 816-C 3-User, 384K, 21MB HD 9895. 

Compupro® 8I6^C 3-User, 384K, NO HARD DISK 6566. 

Compupro® 816-68K 68000 CPU 6566. 

Lomas 2-User MPM-86 256K, 8086/8089, (2) 8" 2.4Mfi 3895. 

Lomas 5-User MPM-86 S12K, 86/89, 32 MB HD 8095. 

Teletek Systemaster, (2) 8” 2MB, 10 Slot MB 2495. 

22MB Hard Disk for Teletek 2295. 

SEATTLE GAZELLE LkI 5995. SALE $4695. 
ADVANCED DIGITAL CALL 

QUME102Terminal $535. VISUAL 50 635. 

TELEVIDEO 950 875. TELEVIDEO 925 689. 

EPSON FXSO 545. C. ITOH FlO 40 CPS 1195. 

DRl PASCAL MT + 86 425. DRI “C” for CP/ M-86 425. 

Compupro Disk 1/CPM 445. lOMHz 8086 or 68000 621. 


Compupro 80286 CPU 1164. LOMAS 20286 CPU CALL 

CP/M, CP/M86. MP/M86 are cither Trademarks or Registered Trademarks of Digital 
Research- Compupro is a Oodbout Company. 

P.O. Box 556, Plymauth, Michigan 48170 
ORDERS ONLY: 1-800-336-1410 LOCAL & INFO: 313451-0665 


Peripherals/Software for Robots 

HERO MEMCOM BOARD 

This product provides a means to develop programs for the 
robot using a personal computer, and expands the robot's 
memory with an additional 30K of RAM. A large wire-wrapping 
area h also available on the board for user experimentation. 

• Two 8-bit bi-directional parallel ports with handshaking 
lines for superfast data transfers between the robot and a 
computer (connects direedy to our APPLE-HERO COMMUNICA¬ 
TOR board), plus two i6-bit timers. 

• An RS232 serial port for two-way communications be- 
tween the robot and a computer, 

• Serial communications softv/are in an onboard EPROM 
which allows uploading and downloading of programs 
_ PRICE $295.00 

APPLE-HERO COMMUNICATOR 

This product provides the hardware and software 
necessary to implement two-way high speed paratlel com¬ 
munications between an APPLE* computer and a HERO 
robot equipped with our HERO MEMCXDM BOARD. 

• A peripheral card for an APPLE that contains two 8-bit 
parallel ports with handshaking lines, and two 16-bit timers. 

• Data transfer software for the APPLE board and for the 
HERO MEMCOM BOARD burned into two 2716 EPROMS. 


• A disk containing heavily commented 6808 and 6502 
source codes for downloading and uploading of programs. 
These source codes are compatible with these MACRO 
ASSEMBLER and the SC 6800 CROSS ASSEMBLER available for 
the APPLE from the SC SOFTWARE CORPORATION. 


MICROMATION INC. 

9104 Red Branch Rd. 
Columbia. MD 21045 


PRICS $159.00 


For information call: 

(SOD 7SO-1237 


Circle 304 on inquiry card. 
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COMPUTER HUT 


TM 


COMPARE 

OUR 

SERVICE & PRICE! 


IBM PC & XT 
CALL FOR , 
PRICE / 



MODEMS — HAYES 


Micromodem II for Apple II $275 

Micromodem II w/Term Prog $31$ 

Smartmodem 300 $225 

Smartmodem 1200 $535 



MONITORS 


AMDEK 


HARDWARE FOR IBM PC 


DISK DRIVES 


lanuon TM100-2DS/DD 
TEAC FD-55B Slimline 
SHUGART SA-455 half-high 


$239 

$269 

$259 


Video 300G. ..$135 300A .... $149 
Video 310A $165 

Color I . S299 Color II.. $449 

Color III $379 

PRINCETON GRAPHIC SYSTEM 

HX12 Hi Res RGB monitor .... $509 

SANYO, NEC CALL 


$169 

$219 

$239 


MAYNARD ELECTRONICS 

Floppy Disk Controller 
FDC w/Par. Port 
FDC w/Ser Port 

MK RESEARCH CALL 

Ram 64K to 512K + SP PRICES 
Multifunction + Ram TOO LOW TO 
Color Graphics for IBM-PC PUBLISH 

QPADRAN 

Quadboard-PP,SP,C/C,Mem + s/w 

64K . $295 256K . $439 

Quad 572 + SP,Mem with s/w 

64K . $249 512K . $659 

MtCROFAZER (print buffers) 

ME8 Snap-on Epson/IBM $129 

ME64 Snap-on Epson/IBM $229 

MP8 P-P w/pause/copy $139 

MP64 P-P w/pause/copy $229 

RESEARCH 

MegaPlus 114-Funct 512K-ir s/w $879 
ComboPlus 114-Funct 256K + s/w $499 

HERCULES 

Hi Res Graphics 720 x 384, 


PRINTERS 


EPSON w/Graftrax 

RX-80 . $379 FX-80.... $599 

MX-80 F/T.... $449 MX-700,. . $649 

brother® 

HR1 APar.. .. $759 Ser . $859 

C-ITOH 

STARWRITER F-IOPorS $1195 
PRO WRITER 8510 P $399 

PROWRITER 8510 S $579 

PROWRITER2 1550 P $690 

PROWRITER2 1550S $749 

STAR M7CRON/CS 

Gemini 10X. $329 Gemini 15. $499 

OKIDATA 

82A . $419 83A . $689 

84P . $1099 84S . $1199 

92P . $525 92S . $609 

93P . $949 93S .$1049 

NEC, COMREX, IDS, DIABLO. . CALL 


PR, + s/w 

$389 

FREDRICKS ELECTRONiCS 

COLORPLUS 640x200, 
16-Cofor + s/w 

$369 

MBi 

Monte Carlo 5-Funct64K-1M 

$319 

QCS 

Big Blue 4-Funci + Z80 for CP/M 

& hard disk l/F with s/w 

$479 



ACCESSORIES 


Tractor feed, Ribbons, Printheads 
Daisywheels, Diskettes ...... CALL 


HARD DISK • IBM & APPLE 


DAl^ONG, MOUNTAIN 


CALL 


SOFTWARE FOR IBM PC 


WORDPROCESSING 
WordStar.. $299 Word Perfect $329 
MailMerge. $159 Easy Writer.. $129 
SpellStar.. $159 Voikswriter.. $129 
EasySpeller 11 $159 

Select $339 

SPREA DSHEET/GRA PH 

Lotus 1-2-3. $355 Multiplan ... $189 
TK! Solver CALL Fast Graph.. $189 
SuperCalc II $199 VisICalc .... $189 
Visi Trend/Plot $229 

ACCT/FINANCIAL 

Home Accountant Plus $99 

Eagle Money Decision $129 

Tax Manager $179 

Peach Pack (GL/A R/A P) $369 

DATA BASE MGT. 

dBase II... $429 EasyFiler... $279 

TIM III . $349 Quick Code . $219 

Visi Dex... $189 Visi File .... $239 

ANY S/W NOT LISTED? . CALL 

linpple® 

Apple He 
128K 80 col, 
disk, monitor 
CALL 


li 


-.'j 


HARDWARE FOR APPLE 


MICROTEK 

Dumpling-GX$99 DMP-16 . $179 

8AM-76 .... $99 BAM-128.... $349 
RV611-C $89 

RH EL£CTR0N;C ■ Super Fan II.. $59 
ORANGE M/CflO Grappler+ .. $129 


CPM/CARD $319 Z-CARD 
SATURN 


. $135 


Ram -32K $769 Ram64K. . 
Ram 128K 

..$299 
$429 

PROMETHEUS 

Versacard 

GraphIttI Graphics 

$149 

$99 

DISKS DRIVES FOR APPLE 

0^ RAN A Elite 

7AVA Data Drive 
orApplette 

CALL 

$249 

FULL LINE A PPLE S/W 

CALL 

Apple II + Compatible system 

CALL 

DEC Rainbow 100 

CALL 


ANY PRODUCT NOT LISTED? CALL ASK ABOUT OUR REPAIR SERVICES 


COMPUTER HUT ORDERS & INFORMATION 

( 603 ) 889-0666 


OF NEW ENGLAND INC. 

107 Elm SU Nashua, NH 03060 


ORDER LINE ONLY 
(800) 525-5072 


AH products usually In sto<^ for Immedlnta shipment and carry full manufacturers' warranty. Prtce suPiect io change—this ad prepared two months In advance. You 
get the lowaat price. We hOfkor personal chect(S—allow 10 days to clear. GOD up to S300 add 3%. Visa, MasterCard add 3%. For ahipping, Insurance and handitngi add 
or S5.00 min. APO & FPO orders add 15%. include phone number. Call (603) 88&0666 for a return authorization number prior to refurnlng any material, 

Apple la a trademad; of Apple Computers Inc. IBM Is a tradsmadt of IBM Corp. Circle 109 on inquiry card. 






























































































Position 

01234567 

S 9 10 11 12 13 14 15 

16 , 

. 247 

248 249 250 251 252 253 254 255 

Byte # 

Byte 0 

Byte 1 



Byte 31 

Bit # in Byte 

76543210 

7 6 5 4 3 2 10 

7 . , 

0 

7 6 5 4 3 2 1 0 

Bit Value 

00000000 

00000000 

0 . 

0 

00 0 00000 

Table 7: Bitmap representation of items prior to indexing. 





of length 256; that is, positions 0 to 
255 are represented. This represen¬ 
tation requires 32 bytes {32 bytes x 
8 bits/byte = 256 positions). Within 
LITMAS, each position in a bitmap 
row is associated with a user-defined 
keyword. Keyword number 0 is in 
position 0 of the bitmap; keyword 
number 1 is in position 1 of the bit¬ 
map, and so on. As a new item is in¬ 
dexed, the appropriate keyword posi¬ 
tions are set from 0 to 1. Table 7 
shows the bitmap representation 
before indexing. 

The top row of table 7 specifies the 
position within the bitmap, 0 to 255, 
and the second row demonstrates the 
byte numbers corresponding to vari¬ 
ous bitmap posiHons. Byte 0 contains 
positions 0 through 7, while byte 1 
contains positions 8 through 15, and 
so on. The third row shows the bit 
position within the byte. The high- 
order bit is 7 and the low-order bit is 
0. The fourth row specifies a value of 
0 in the bitmap row prior to index¬ 
ing any item. 

In order to flip a bit from 0 to 1 at 


a particular position in the bitmap, it 
is necessary to locate the specific bit 
by tracing from position number to 
byte number and then to bit number 
within that byte. 

Beginning with a bitmap of all Os, 
it is necessary to change the Os to Is 
in those positions corresponding to 
the attributes to be associated with 
the item. Suppose a bitmap-position 
integer corresponding to such an at¬ 
tribute is contained in the POSN 
location. To determine the bit to be 
changed, you must determine the 
BYTE number and the BIT number 
within that BYTE. To find the BYTE 
and BIT numbers, divide POSN by 
8. The integer result of this division, 
i.e., BYTE - INTEGER (POSN/8), is 
the byte position in the bitmap. The 
remainder from the division, 
REMAIN - POSN - (8*BYTE), can be 
used with listing 2 and its code, 
which employs an OR operation to 
set the appropriate bit to 1. 

To perform the operation, we can 
load the Y register with BYTE and the 
X register with REMAIN. We then ob¬ 


tain the BYTE member of the bitmap 
and perform an OR with it and the 
REMAIN member of the TABLE and 
store the result back in the bitmap, 
as the listing 2 assembly-language 
code shows. The OR operation sets 
the desired bit to 1 while other bits 
within the byte retain their previous 
values. 

In our calculation of BYTE and RE¬ 
MAIN we used quasi-BASIC code. In 
assembly language there is a quick 
way to determine the BYTE and RE¬ 
MAIN values. Because POSN is a 
single-byte integer, integer division 
by 2 is a right shift of the number, 
and division by 8 is three right shifts. 
The remainder, REMAIN, is the 
value of the 3 low-order bits of 
POSN, while the 5 high-order bits of 
POSN contain INTEGER. 

Our calculations thus become easy 
in assembly language, as listing 3 
illustrates. 

Sparse Matrix Problem 

It is clear that bitmaps are efficient 
for representing ordered lists when 


Listing 2: A method for setting a particular bitmap bit, given a byte Listing 3 t The code for the calculation of BYTE and REMAIN, 

number (the integer portion of a bitmap-position number divided by 
S) and a remainder. (The table indicates the bit position to be set for 
a given remainderd LDA POSN 

AND I^OOOOOlll 


Load the accumulator with POSN. 
Perform an AND on the accumulator 


LDY BYTE Load Y register with the value BYTE. 

LDX REMAIN Load X register with the value 

REMAIN. 


LDA BITMAPY Load accumulator with contents of the 
address bitinap modified by the Y 
register. 

ORA TABLEjX PeHornri an OR on the accumulator with 
the contents of TABLE modified by X 


STA REMAIN 
LDA POSN 
LSH 


register. 


STA BITMAPY Store the accumulator (result) back into 


the BITMAP. 

LSR 

TABLE^IOOO 0000 

Remainder 0 sets 7th bit 

LSR 

0100 0000 

Remainder 1 sets 6th bit 

STA 

0010 0000 

Remainder 2 sets 5th bit 


0001 0000 

Remainder 3 sets 4th bit 


0000 1000 

Remainder 4 sets 3rd bit 


0000 0100 

Remainder 5 sets 2nd bit 


0000 0010 

Remainder 6 sets 1st bit 


0000 0001 

Remainder 7 sets 0th bit 



BYTE 


with the binary value 0000011L The 
result of this operation will be to zero 
out bits 7, 6, 5, 4, and 3. Bits 2, L and 
0 remain as they were. 

Store the result in REMAIN, 

Load the accuinulator with POSN. 

Shift the accumulator to the right (LSR 
= logical shift right one bit) three 
times and ignore the bits which fall out. 
(Note that each LSR pushes a 0 into the 
high-order bit. 


Store the result of the shifts in BYTE. 
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the number of Is in the list is almost 
equal to the number of Os. If there are 
100 bits set to 1 and 156 bits set to 0, 
a bitmap of 32 bytes can be used to 
represent a list containing 100 in¬ 
tegers. As the number of Is in the bit¬ 
map declines toward 0, however, the 
efficiency of the bitmap for memory 
use declines proportionately. This is 
the sparse matrix problem that occurs 
when a matrix is filled with a great 
many more Os than Is. 

Suppose a bitmap of length 256 is 
used to represent the ordered list (1, 
254). The bitmap still requires 32 
bytes. Because a single byte of mem¬ 
ory can be used to represent any 
number from 0 to 255, you could use 
2 bytes of memory to represent the 
two integers in the ordered list, a sav¬ 
ings of 30 bytes over the bitmap 
method. 

In designing LITMAS fOes I con¬ 
fronted a similar problem. I estimated 
that of 512 possible keywords, an 
average of 10 to 20 would be used for 
any particular item. I considered 
using lists in integer form and con¬ 
verting to bitmaps prior to list com¬ 
parisons. The same routine used to 
update a bitmap can be used to con¬ 
vert an integer list to a bitmap. In 
such a case, the bitmap becomes an 
intermediate form of representation 
that still permits rapid manipulation 
of lists. 

In the design of LITMAS, however, 
I took another approach and devel¬ 
oped a series of algorithms for the 
compression and expansion of bit¬ 
maps. A visual image of the files is 
that of an accordion. When the 
bellows is completely expanded, the 
files are ready for AND and OR oper¬ 
ations. However, the bellows are 
stored on disk in a compressed for¬ 
mat that guarantees that no bytes are 
0 unless the entire bitmap is 0. In this 
last case, only a single byte is 
required. 


Bitmap Compression 

The manner in which compression 
is accomplished is best illustrated 
with an example and a series of 
diagrams. Then 1 will explain the 
coding tricks used to accomplish the 
compression. 
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Position 0 1 2 3 ... 15 16 17 127 128 129 ,,, 254 255 

Value 0010... 0 1 0... 0 1 0 ,,, 0 1 


Table 8: Bitmap representation of the list (2, 16, 128, 255). Only 4 bits out of 256 are 
nonzero. 


Compression Value 


Original Bitmap 

Representation 



=1 if byte not 0 

Byte 0 

0 

0 

1 

0 

0 

0 

0 

0 

1 

Byte 1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Byte 2 

1 

0 

0 

0 

0 

0 

0 

0 

1 

Byte 3 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Byte 4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Byte 5 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Byte 6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Byte 7 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Byte 8 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Byte 9 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Byte 10 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Byte 11 

0 

0 

0 

0 

0 

□ 

0 

0 

0 

Byte 12 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Byte 13 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Byte 14 

0 

0 

0 

0 

0 

0 

0 

□ 

0 

Byte 15 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Byte 16 

1 

0 

0 

0 

0 

0 

0 

0 

1 

Byte 17-23 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Byte 24-30 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Byte 31 

0 

0 

0 

0 

0 

0 

0 

1 

1 


Table 9: The original bitmap representation of the list (2, 16, 128, 255), arranged as pur 
groups of 8 bytes each, plus the compression value pr each byte. 


Table 8 shows a bitmap of length 
256 representing the ordered list { 2 , 
16 , 128 , 255 ). Only 4 bits in the map 
are set to 1, meaning that there are 
252 Os. Almost all the bytes in the 
32-byte bitmap are 0 {see table 9). The 
exceptions are easily calculated from 
our previous discussion. Note that 
table 9 includes a compression col¬ 
umn. Look at each byte in the 32-byte 
bitmap. If that lyte contains any non¬ 
zero bits, we place the value 1 in the 
compression column. If that byte in 
the original bitmap contains all 0 bits, 
we place the value 0 in the compres¬ 
sion column. Notice also that the 
bytes are broken up into groups of 8. 
Bytes 0 to 7 are grouped together, 
then 8 to 15, 16 to 23, and 24 to 31. 
Now, look at the compression values, 
written as a single row and arranged 
in four groups corresponding to the 
four groups of bytes in table 9: 


1. 10100000 

2. 00000000 

3. 10000000 

4. 00000001 

To optimize the compression, retain 
only the nonzero bytes from the 
original bitmap. Note that the com¬ 
pression values fit neatly into 4 bytes, 
with every bit representing a cor¬ 
responding byte in the original bit¬ 
map. All zero values in a byte of the 
original bitmap are represented by a 
single 0 bit in the compression. By 
using a single 0 byte for a byte of 0, 
there is considerable memory 
savings. 

I elected to call the original, non- 
compressed bitmap a zero-order bit¬ 
map. Each bit in a zero-order bitmap 
stands for its corresponding integer 
in an ordered list. A first-order bit¬ 
map is a single compression of a 


zero-order bitmap. The compression 
scheme has been used a single time. 
There is no need to stop at a first- 
order bitmap; the compression can 
continue to other levels. Thus, a 
second-order bitmap is a doubly 
compressed structure, a third-order 
bitmap a trebly compressed struc¬ 
ture, and so on. 

To return to our example, the first- 
order bitmap is merely the linear 
string of compression values, bit 0 
representing the zeroth byte of the 
original map, bit 1 representing the 
first byte of the original, bit 2 
representing the second byte, and so 
on. In our example, the first-order 
bitmap is a string of 4 bytes. 

Our resulting shorthand represen¬ 
tation of the original bitmap for the 
(2, 16, 128, 255) list is merely the 
4-byte first-order map (the compres¬ 
sion values) together with the four 
nonzero bytes (bytes 0, 2, 16, and 31) 
of the original map. 

As a result of the compression, our 
32-byte original map has been re¬ 
duced to 8 bytes. Within LITMAS we 
do not use any termination symbol 
between the first-order map and the 
original nonzero bytes. When multi¬ 
ple compressions are used, it is nec¬ 
essary to identify the number of com¬ 
pressions and the length of the high- 
est-order compression. Within LIT¬ 
MAS, we frequently use a second- 
order bitmap, which looks as follows; 

SECOND-ORDER MAP + NON¬ 
ZERO MEMBERS FIRST-ORDER 
MAP + NONZERO MEMBERS 
OF ORIGINAL MAP. 

The second-order map is used to ex¬ 
pand the first-order map, which is 
then used to expand the zero-order 
map. 

A Compression Algorithm 

Compression may appear difficult, 
but machine-language instructions 
come to our assistance. One useful 
instruction is ROL (rotate 1 bit left for 
memory or accumulator), illustrated 
here: 

C-7-6-5-4-3-2-1-0-C, 
where C is the carry bit and the 
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numbers 0 to 7 represent bit positions 
within the memory or accumulator; 
0 is the low-order bit and 7 is the 
high-order one* Note that the con¬ 
tents of the carry are shifted into the 
low-order bit while each bit shifts left 


one position. The high-order bit 
drops out into the carry. 

It is possible to set or dear the carry 
bit and load the result into the low- 
order position. FoUowing the instruc¬ 
tion, it is possible to test the carry bit 


and determine the contents of the 
high-order position prior to the ROL, 
i.e., the previous high-order bit lands 
in the carry bit at the completion of 
the instruction. 

Because the carry bit is easily tested 
following the ROL operation, the 
ROL is very useful for counting to 8. 
To do so, first load a memory loca¬ 
tion, M, with 1 and set the carry in¬ 
itially to 0. Then, perform eight con¬ 
secutive ROL operations. After the 
eighth ROL operation, the carry goes 
to 1, a condition that is immediately 
testable in a two-cycle operation. 

Listing 4 is the 6502 assembly-lan¬ 
guage algorithm for accomplishing a 
compression of a 32-byte bitmap. The 
original bitmap begins at location 
BITMAP, and the first-order com¬ 
pression bitmap is to be calculated 
and stored beginning at memory 
location FIRST, The memory location 
ROLBYT is used as a counter to 8 and 
also as the value to be placed in the 
first-order compression. The X index 
register is used as a counter for 
indexed addressing of BITMAP, and 
the Y index register is used as a 
counter for indexed addressing of 
FIRST 

Bitmap Expansion 

In order to expand a compressed 
bitmap, you need to know both the 
order of the compression (number of 
compressions) and the length of the 
highest-order expression. In the 
previous section we were left with a 
compression of 4 bytes to which the 
nonzero members of the original bit¬ 
map are appended, as follows: FIRST 
ORDER COMPRESSION -H NON¬ 
ZERO BYTES FROM ORIGINAL 
BITMAP, 

This expression is stored beginning 
at location FIRST, The length of the 
total expression is relatively unimpor¬ 
tant. The critical pieces of informa¬ 
tion are the length of the COMPRES¬ 
SION as wen as the ORDER of the 
compression. We restrict ourselves to 
the case of FIRST-ORDER compres¬ 
sions. The length of the compression 
is stored in a location, LENGTH. The 
reconstruction of the original map is 
stored in contiguous memory loca¬ 
tions begirming at BITMAP. 

We use three counters: 


Listing The 6502 assembly-language code for compressing a 32-byte bitmap. 


LDX #0 
LDY #0 
LDA 

STA ROLBYT 
LOOP CLC 

LDA BITMAP,X 

BEQ LOOP! 

SEC 


LOOPl ROL ROLBYT 


BCC BUMPX 


IDA ROLBYT 
STA FIRSXY 

INY 


LDA #1 

STA ROLBYT 
BUMPX INX 

CPX #32 


BNE LOOP 


LDA ROLBYT 
CMP #1 


BEQ DOHEST 


Initialize X and Y to 0. 

Load acGiimulator with number 1. 

Store accumulator (1) in ROLBYT, 

Clear carry. Set carry = 0. 

Load acummuiator with location BIT¬ 
MAP modified by X. 

If the original bitmap byte equals 0, 
branch munediately to ROL instruction. 

Set carry. Set carry = 1. We arrive at 
this instruction if BITMAP^X is not 0. In 
this case we wish to put a 1 in the 
carry bit prior to executing the ROL. 

The carry bit is placed in the low-order 
position of ROLBYT while other posi¬ 
tions In ROLBYT are shifted left. The 
previous high-order position of ROLBYT 
falls into carry for testing. 

Branch on carry clear to BUMPX. If the 
carry bit is 0, the count is less than 8. 

If carry 1$ set, the count is equal to 8 
and it is time to store ROLBYT in 
FIRST. 

Load accumulator with ROLBYT. 

Store accumulator (ROLBYT) in FIRST 
modified by Y register value. 

Increment Y register. Y — Y + 1. In 
order to point to the next position in 
FIRST. 

Load accumulator with 1 and 
reinitialize ROLBYT. 

Increment X register. X = X + 1. To 
point to next value in BITMAP. 

Compare X to 32. If X equals 32 than 
positions BITMAP + 0 to BITMAP -i- 
31 have been completely processed. 

If X is unequal to #32 then continue 
looping. 

If X = 32 then fall out of the loop. The 
next routine is more difficult. You must 
guarantee that the last value in the first 
order map is left adjusted. Eight shifts 
of ROLBYT are required in order to 
maintain the correct order within the 
first-order map. 

Load accumulator with ROLBYT. 

Compare accumulator (ROLBYT) with 
1, If ROLBYT equals 1 then Y has just 
been Increinented and the original bit¬ 
map was a multiple of 8 and you are 
done. 

If accumulator (ROLBYT) was equal to 
1, then you are done with compression. 

You are ready to read the original bit¬ 
map and pick up the nonzero members. 

If ROLBYT was not equal to 1, then 
ROLBYT must be shifted to the left as 
many times as necessary until the carry 
is equal to 1. 

Listing 4 continued on jmge 494 
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Terminals 

Accessories 

Paper 

Ribbons 

Diskettes 

Office Furniture 


Everything In 
computer related 
products; 


PricK Jsted -refiect s cavh diiCDunt ^nd are sudjea to change wrltiaut notice We welcome Certified and Cashiers Checks. Bank WireJ and Morufy Ordeft.. C.O.D.s ate sTiipped with a rmnimum C.O.D. 
Charge. Allow >7 days lor personal checks to dJear PrcuJuc! is subject to awaiiafiiiity Equipment Is in factory sealed bodies with manufacturer's warranty There will be a re-stockjng charge fer leiumed 
merchandise. Call first for an RlWA number Software not wairanteed fior suitadilrty No return of Software which hais been opened Add 2% for shippfng ^ handlpng charges fminimum H 50|. Af equipment 
shippedFOB Scotndai^. A? 85Z51 
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Listing 4 continued: 


CLC 

LAST ROL 

BCC LAST 
STA FIRSTJ 
INY 

DOREST LDX §0 


LOOP2 LDA BITMAP.X 
BEQ BUMPXX 

STA FIRSXY 
INY 

BUMPXX INX 

CPX #32 

BNE L00P2 


Cl^ar carry. Prepare to ^ero out the 
low-order bits of ROLBYT. 

Accumulator contains HOLBYX ROL 
the accumulator. 

Branch on carry clear (carry = 0) to 
LAST. Loop continues until carry is set. 
Now store the left adjusted accumulator 
in FIRST modified by Y register. 
Increment the Y register to point 1 
location past the end of the first-order 
map. 

When DOREST is reached, the first- 
order map has been constructed and 
placed in Y consecutive locations 
beginning at FIRST. Set up X register 
to read original bitmap. Y is already 
pointing to one position past the end of 
the compression that begins at FIRST. 
Read the next member cl original 
bitmap. 

If the byte from the original is 0, It is 
ignored. If not equal to 0, it Is added to 
the end of FIRST. 

Store the nonzero byte in next location 
in FIRST. 

Increment Y to point to the next byte in 
FIRST 

Increment X. 

Compare X to 32. If X equals 32, the 
original bitmap has been completely 
read. 

If X is less than 32, return to LOOP2 
and read the next member of the 
original bitmap. 


Listing 5: The 6502 code pr expansion of a first-order map. 


LDA #0 
STA FCTR 

TAY 

LDA LENGTH 

STA NZCTR 


Load accumulator with 0, 

Store accumulator In FCTR. The 
pointer into FIRST is set to 0. 

Transfer accumulator to Y register. 
Zeroes Y register, the pointer into 
BITMAP. 

Load accumulator with LENGTH. The 
nonzero members of the original bitmap 
are stored beginning at FIRST + 
LENGTH. 


Ivfemory map at beginning of processing for the compressed expression; 

FIRST-ORDER COMPRESSION ... NONZERO BYTES OF ORIGINAL 
I 

FCTR N2CTR - FIRST + LENGTH 


CMPRES LDX FCTR 

CPX LENGTH 

BEQ END 
INC FCTR 

LDA FIRST,X 

STA TEMP 

LDA #1 
STA ROLBYT 

LOOP LDA #0 

ROL TEMP 
BCC STORE 

LDX NZCTR 

INC NZCTR 
LDA FIRST,X 
STORE STA BITMARY 
INY 

ROL ROLBYT 
BCC LOOP 

BCS CMPRES 

END 


Load X register with contents of FCTR. 
Setting up to read next member of the 
first-order compression. 

Compare X with value of LENGTH. 
When X = LENGTH, processing is 
complete. 

Branch on Equal to END. 

Increment FCTR. FCTR - FCTR + 1. 
To set up counter for next pass through 
CMPRES loop. 

Load accumulator with FIRST modified 
by X register. Gets next byte from 
FIRST. 

Store accumulator in TEMP. TEMP is a 
location that will be used to process the 
compression. 

Load accumulator with 1. 

Store accumulator (1) in ROLBYT. 
ROLBYT will be used to count to 8. 
Load accumulator with 0. To be used 
for insertion into bitmap in case where 
compression bit is equal to 0. 

Rotate Left TEMP, Pushes high-order bit 
into carry for testing. 

Branch on carry clear to store. If carry 
= 0 then 0 (in accumulator) should be 
placed in BITMAP. If carry - 1 then 
we read the next nonzero byte from the 
original bitmap. 

Load X with NZCTR, Set up X register 
with current pointer for nonzero 
members of original bitmap. 

Increment NZCTR. Set up NZCTR for 
next iteration. 

Load accumulator with contents of 
FIRST modified by X. 

Store accumulator In location BITMAP 
modified by Y register. 

Increment Y to set up for next STORE, 
Process the counter ROLBYT. 

Branch on carry clear to LOOP. Carry 
will be clear until eighth iteration. 
Branch on carry set to CMPRES. After 
the eighth iteration, must set up next 
byte of compression and reset ROLBYT. 
Arrive here when FCTR equals 
LENGTH. 


1. FCTR is the counter into the 
FIRSTORDER COMPRESSION. 

2. NZCTR is the counter into the 
NONZERO BYTES, 

3. Y register is a counter into 
BITMAP. 

Because the 6502 has only two index 
registers, we have to use our counter 
locations to set the index registers. 

We have elected to use the X 
register for the FIRST-ORDER COM¬ 
PRESSION and for the NONZERO 


BYTES of the original map. Listing 5 
provides the 6502 code for expansion 
of a first-order map. 

Summary 

Bitmaps are an efficient data rep¬ 
resentation for performing set opera¬ 
tions on ordered lists. The binary 
nature of the file allows the program¬ 
mer direct use of the AND and OR 
functions. In some cases, bitmaps 
may also represent an optimal nota¬ 
tion for an ordered Ust. 


As the sparseness (number of Os 
compared to Is) of the bitmap in¬ 
creases, the efficiency of the bitmap 
for data encoding is compromised. 
Our compression technique may 
solve this problem for some applica¬ 
tions. ■ 

Eric Sohr, MD, is chairman of the Department 
of Family Practice at Saint Vtncettf HaspitaL BUT 
ings, Montana. He received his MD at the Univer¬ 
sity of Maryland in 1969 and has spent the last pur 
years designing the LfTMAS system. He can he 
reached in care of LUMAS, Vkifden, MT 590SS. 
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Time for your computer to make the telephone con¬ 
nection - with an intelligent, full 212A 300/1200 
baud modem - with a real time clock/calendar - 
and with the capability to expand into a com¬ 
plete telecommunications system. It’s time for 
PRO-MODEM 1200. Much more than just a phone 
modem. 

When you’re on-line, time is money. PRO-MODEM 
telecommunication systems help you save. By 
monitoring the duration and cost of your phone 
calls. And by sending and receiving messages, 
unattended, at preset times when the rates are 
lower.. .with or without your computer. 

Compare the $495 PRO-MODEM 1200 with any other 
modem on the market. For example, you’d have to 
buy both the Hayes Smartmodem 1200 plus their 
Chronograph for about $950 to get a modem with 
time base. 

PRO-MODEM 1200 is easy to use. A convenient 
“Help” command displays the Menu of operating 
command choices for quick reference whenever 
there’s a question about what to do next. Extensive 
internal and remote self-diagnostics assure that the 
system is operating properly. Some of the other 
standard features include Auto Answer, Touch 
Tone and Pulse Dialing, and Programmable Intelli¬ 
gent Dialing. 


PRO-MODEM does more. It lets you build a full tele¬ 
communications system with features like Auto 
Dialer, Incoming and Outgoing Message Buffering, 
Business/Personat Phone Directory, Program¬ 
mable Operating Instructions, a 12-Character 
Alpha-Numeric Time and Message Display, and 
versatile PRO-COM Software. PRO-MODEM com¬ 
mands are Hayes compatible so you can use most 
existing telecommunications software without 
modification. 

There’s much more to the PRO-MODEM story. See 
your local dealer for complete details. He’ll show 
you how to save time. And money. 

Prometheus Products, Inc., 45277 Fremont Blvd., 
Fremont CA 94538, (415) 490-2370 






^^TeteVideo 


MEC3SSD PniNTEFi,, , «t799 
P ERCOM/TAtSJ O O N 
ORIVE 

aaOK Floppy.S2T0.OO 

^loeghard w/cantml^aiT .. .5149^5.00 
10 mag hard w/control I er.. .$1795.00 
15 meg herd w/conlroileir. -. $2195.00 
20 meg hard w/controller.,. S2S95.CHJ 
AtS4DEK 

310A Ambar Monllor 5169 00 

DXY 10O Plotter.S599.00 

Color)!. 5399.00 

ABT RESEARCH. INC 

SIXPAKPLUS.64K^ 

clobX.serial.parallfll... .5299,00 

olOCk. sftrlal ,paral lel.gamepoft. .$339.00 
MEQAPLUAII.&4K- 

c)Dck.aenai. para Hal.5339,00 

clock, sertal, paraHa!. gs n>a port.. $379.00 
ctQck.2 serial para! lel.gamaport. 5419.00 
C0lViB0PLUSII.e4K 

clock.serlaLparallel ..$299.00 

)/OPLUSl1- 

clock, serial.parallel.$1 45.00 

cloc k .serial .paral lel.gameporl. .$ 179.00 
PROFEBSlOhlAL SOFTWARE 
PC Plus Word Processing .5319.00 
IV1ICRO PRO 

Word Star/Mall Merge . .5319 00 

InfoSlai .. .529900 

Spell Star. .5159.00 

CallStar. .5159 00 

MICROSTUF 
Crosslalh.51 39.00 


$1369 00 
51 649,00 
$2399.00 
$3199.00 
51579.00 
52399.00 
$2 799.00 
53599.00 
$3599.00 
$5499 00 
56499.00 
... .CALL 


5559.00 
$689.00 
$739,00 
5719.00 
$939.00 
.CALL 


PRINTERS 

EPSON 

MXBO FT. MXIOO. BXSO. 

FXBO. FX100. CALU 

OKIOATA 

S2. 83, 84. 92. 93. .CALL 

STAR I 

STX SO . $169,0C 

Gemini 10X.5299.0C 

Gerninl IS— ..$479.01: 

Serial Board.S7S.0C 

SMITH CORONA 

TP 1 . S469.0C 

TP-2...CALI 

Tractor Feed__$ 119.0C 

eJTOH 

Gorilla.$209.Ot 

Prowriter aSlOP. .5379.0( 

Prowrlter 1 550P. S689.0t 

Slarwriter F10 40P.$1l49.0( 

Prlnlmaater F10-55P.$1 569.0< 

Tractor Feed. .51 99,Qt 

OAISYWRITER 
2000 Letter Oualily.$1149.0( 

3500.. .NEW.CALI 

Tractor Feed........ $109.0! 

OIASUO 

620.. ...$949.0! 

630.$1769.01 

IDS 

Call tor ALL Configuralione on 
IDS PRISM PBiNTERS. 


aooA , 

802. 

603,.. 
B03H . 
606/20 
816/40 
1602 
1603 . 


$1099.00 
52699.00 
51949 00 
$4696.00 
54999.00 
$9199.00 
$3399 00 
...CALL 


MONITORS 

aivioek 

300G.$149.00 

30OA. .$159.00 

31OA ..5169.00 

Color I. . .. ,$279.00 

Color I plus .. .. .$299.00 

Color M.$399.00 

Colorlll., ... $349,00 

Color IV . .$999 OO 

LJSI 

PI 1.9 G. , $99.00 

Pi 2, T2’' G.511 9.00 

PI 3. 12 A . $159.00 

Pi 4. 9'• A.$139.00 

1400 Color.$299.00 

ZENITH 

ZVM 122A. $119 00 

ZVM 123G.$109 OO 

BMC 

12 Green .$S3.00 

9191 13" Color.5299.00 

TAX AN 

12 N Green.5129.00 

1 2 A Amber ..51 39.00 

PANASONIC 

TH 1 20 Hi res. Green.$1 49 00 

CT ISO Dual Mode Color. . 5279 00 
NEC 

JB 1260.$119.00 

JB 1201.5149.00 

JC 1212. $299.00 

JC 12-202.5299.00 

JC 1 203... . 5469,00 

BORILI-A 

12'Green..569.00 


MODEMS 

HAVES 

Smart_ 

Smart 1200 (1200 Baud) .. 

Chronograph.. 

Micromodem lOO. 

Uicromodem II 
Mlcromoderri 11 (with term l 

Smart Com II. . 

Smart 1 200B ... . 

NOVATION 

J-Cet . 

Car. 

D-Cat ... 

103 Smart Cat . 

Apple Cat 11 . 

103/212 Smart Cat. 

212 Apple Cal II. 

Apple Cat 11 21 2 Upgrade 
ANCHOR 

Mark I |flS-232). . 

Mark M (Atari). 

Mark III <T..1. 99). 

Mark IV(C6M PET). 

Mark V lOahorne]. 

Mark VI (ISM-PCI . 

Mark VM (Auto Ans/Auto Dual) .. 

Mark VIM. 

TRS-60 Color Computer 

9 Volt Power Supply. 

ZENITH 

ZTl Terminal. 


Miittiplan..$199.00 

ASHTON-TATE 

D ease II. .$419-00 

lUS 

BasyWriter II .. 5209.00 

Ea&ySpeller ..5129.00 

EasyFiler .$129.00 

CdhlTlfMENTAL SOFTWARE 
1 el Claia Mail/Form Letter . 589.00 
The Home Aecounlaot Plus .. $109 00 
BYNAPBE 

File Manager. 5119,00 

LOTUS 

123 .$369 00 


8023-..$399.OM 

8025......$729,OC| 

3510 ...$1449 Oa 

3530. ... .S1499,0Cl 

3550 ..S1799,0d 

7710/7730.$1999.001 

BMC J 

401 Lette r Q ua I Ity . $ 699 .OCl 

BROTHER I 

Comriter II Printer.$499,001 

CABLES fi. CONrVECTIONa I 

Alan to Parallel. .,. — 529.0ol 

Atari to Seri a I.. . 529. OOl 

Apple to Parallel ... . $69.00l 

Apple to Parallel/GraphlCS. .-$99,OOl 

Apple to Serial .S69.00l 

IBM to Parallel . S3$.00l 

IBM ro Serial . . .$29.00l 

Parallel to Parallel ... .$29.00 

Serial to Serial ... .529.00 

Grappter Plus.-. .51 29,00 

PKASO.$139.00 

Ararl 1o Modem Cable.$29.00 

CBM 64 to IEEE Board. .579.DO 

Apple BDColumn Card . . .51 59.00 

CBM Petto Parallel ..$99.00 

CBM Pet to Serial.589.00 

PARER SUPPLIES 

ior2'Address LabelafTnict-Feed) .$9.95 
15" Report PaperfTract Feed)... $24.9$ 
eVi Blnk Wht PaperfrTact.Feed)..$19.95 


rile 

Report 

Graph 

Write 


EPSON 

COMPUTERS 

OX-10.call 

nX-20.......CALL 


IBM Joystick .... 
IBM Paddles, ... ,. 

QUAD RAM 


Pc-isaoA sies.o 

Pocket; Comput;er 

PC-T SBOA.*.BSB.aD 

125 Printar/Micro Cassette ... 5129,00 
150 Pdnter/Plotter/Casaette . $172.00 
152 Cassette Recorder . . ,$62-00 

155 BK RAM.$94.00 

158 8K HAM Battery.51 29.00 

161 16lt RAM.$139 00 


1 6K Memory. 

2040 Printer. 

Vu-Calc .. 

Mindware Printer 


In NV call (70E)5aB-SB54 Order Status Numbers S88-S6S4 
Sail Dept. 'lOOl P.D. Box BBSS, Stateline NV B9449 

No risk, rvo deposit on C O.Q. ord^S- Pre-pa id orders receive free shipping within the UPS continental United States with no wailing period torcertifred checks 
or money orders. Add 3%tminimum $5.00) shipping and handling on al! C.O.D. and credit card orders. Larger shipments may require additional charges NV 
and PA residents add sales tan. All items subject lo availability and price change. We stock manufacturer s and third party sottwiare for ittost all computers on 
the market. Gall today for our catalog. 










































































































































































































COMPUTED MAILORDER 


FRANKLIN 


|ALU 

ACE 1060 Color Computer 
tE 1100 Drive & Cover for AC€ 10OO 
EE 1 200 Computer with Di^h Drive 
FE PRO PACK; 

ACE 1000. Disk Drive, 
ao Column Card, ACECaic & 
ACEWriter II 

M1CRO-SCI 

Appla S. Franklin 

.$24d 00 

.S 34 9.00 

. .5459 00 

ICor^trolier.. .*79.00 

r Controller . *89.00 

RANA 

|e I (Apple/FrenkHn) __$279.00 

la Jl (Apple/Frank I In).CALL 

le III (Apple/Franklinl.CALL 

VISJCORP 
■oh apple. IBM & FRANKLIN 

Ikden. .... SI S9r00 

Idlle..S1B9.0O 

liplot.$159.00 

literm___*89.00 

litrend/Plol.8229.00 

liSchedule...$229 00 

^ktop Plan. . SI89.00 

■ icalcjApple.lBM.CBM)... *1 79 OO 

Lcalc 4 (I0M| ..S209.00 

licalc Advanced lie.S309.00 

letch Calc .. *89.00 

licorp pfices for IBM mayuary slightly. 
LJK 

Iter Perfect Apple - *109.00 

|la Perfect Apple. S75.00 

AXLOIM 
■ple/Franklin 1 28K Ham .*299.00 
Ipie/Franklin Ram Disk . *729 00 

rvipc 

ibdtak (t 2BK Non Volitarel. *649.00 

JOYSTICKS 

wica 

[ystlck .*21.95 

noue Red Ball......*23.95 

werCnp .*21.95 

Iree Way Oelune.* 22.95 

fcri/VIC Trackball.*34.95 

|ple Trackball...S59.95 

KRAFT 

fan Single Fire. . . .S13.00 

tfl Switch Hitter.*16.00 

ipie Joystick.....$44.00 

|ple Paddles.$39.00 


commodore 


CBM 

8035 


/j 


APPI.E/FR AfU KLIIM 

ChopUrtar.......*27.00 

Bank SI real Writer .*55.00 

PFS; File..*09,00 

yisicalc.*179.00 

Home Accountant.. .$55.00 

^Bxxon.*29.00 

Weal Amaiilri^ Thing.*2a,0O 

yiBifile.*189.00 

Fathpma 40. *19.00 

Deadline. *35.00 

PFS: Report.*89.00 

Zork III. .. *29.00 

Frogger-..... *24.00 

Facemaker.*24.00 

Snooper Troops #1 ,.*32.00 

Delta Drawing. .*35.00 

Castle Wolfenstine— .. .*24,00 

Wayout. *29.00 

Canyon Climber.*1 9.00 

Bandits .. *26.00 


CBM64 ...SSTS 
VIC ao.S99 

CALL ClfM 

ExBCUtiva GA Porceble 

1520 Color Prmier/Plotter $ 169.00 

1525 80 Column Printer ... *21 9.00 

1526 .*319.00 

1530 Datesette. S69.00 

1541 Single Disk Drive.*249.00 

1600 VIC Modem. .$59.00 

1650 AO/AA Modem .$09.00 

1701 14'* Color Monitor_*249.00 

Pet 64 .. .*569.00 

Pet 4032 . *599.00 

CBM 6032 $599.00 

Super Pel .*999 00 

B120-00. 1769.00 

aX256S0 . *969-00 

2031. *299.00 

4040. *699.00 

0050.*949.00 

8250 . .*1199 00 

9060 . *1999 00 

9090 .$2199.00 

4023. *379 00 

6400 .$1 399.00 

64K Upgrade.*269-00 

Spell Master.*149.00 

Z Ram.*549 00 

Silicon Office .*749.00 

The Manager. ..*209.00 

Sett Rom .*129.00 

Jinsam. CALL 

Call Resull 64 . .... .*139.00 

RROFESeiONAL 

SOFTWARE 

Word Pro 2 Plus.*159.00 

Word Pro 3 Plus. . S169 00 

Word Pro 4 Plus.. *279.00 

Word Pro 5 Plus. *279-00 

InfoPro. *179.00 

Adminiatrator ..£399.00 

Power. .579.00 

word Pro 64 Plye.*65.00 

CAROOO 
fon VIC ac/GH 

Light Pen.*32-00 

Cassette Interlace .—$29.00 

Parallel Printer Interface.*69.00 

3 Slot Ex pans. inlerlece{20|... *32.00 
6 Slot Expans- Interlace (20^.. *79.00 

C.M.O. 

ceivi 54 

1 . Word Pro 64.*65.00 

2. Jumpmsn... -.. *29.00 

3. Gorf (20/641.*14.95 

4- MicrospecOata Base 64 .. .**9-00 

5. Logo 64..... *39.00 

6. Micnsepec Gen. Ledger64 - - *79-00 

7. Zork 111. *29-00 

B. Frogger 164). $23.00 

9 Quick Brown Fox (20/64} .., S49.00 

10. Shemus., . . .$29.00 

11. Desdline. .$29,00 

12. Assembler 64 ...$14.95 

13. Zork II .. *29.00 

14. 3 D Man.*14.00 

15. Protector— .$32-00 

16. Stare rose . . $29.00 

17. Easy Mail 64. *14.95 

18. Grave Robber...511,00 

19. Well Street. *19.00 

20. Trash Man. *32.00 


ATARI HOME COMPUTERS! 


ATARI eOOXL.SI 49 

ATARI aOOXL.SEG9 

1EOOXL.CALL 


ATAR 
ATARI 400 ... 
ATARI SOO ... 

1010 Pr eg ram ReCCruer,. .$74.00 
102040Col. Pnnter/Plotter $249.00 

1025 80 Col. Printer. $449.00 

1027 Letter Quality Printer . $299.00 

1050 Disk Drive.*379.00 

1030 Direct Connect Mcdem .. CALL 

CX30 Paddles . .*1 2.00 

CX40 Joystick.*8-00 

CX42 Remote Joystick.CALL 

CX77 Touch Table! .$69.00 

eXSO Trek Ball ..*49 00 

CXB6 Keypad.5105.00 

CX418 Home Manager $69.00 

CX408 Communicator II_£229-00 

KX709a Atari Accountant. *209.00 

KX7101 Entenainer.*69.00 

KX7102 Arcade Champ . . *7 5-00 

ALIEiSI 

Aian VCEce Box .. .*119,00 

Apple Voice Box.5149-00 

MEMORY BOAROS 

AxlQn32Kflam *59.00 

Axlon 46K Ram. . *99-00 

Axlon 12aK Ram.$299.00 

Inlec 32K Board $59-00 

intec 4aK Board..$85.00 

Intec 64K Board [400 only].. $99.00 

Inlec Real Time Clock.*39-00 

OI9K & CART HOLOERS 

Flip-n Fite to .. $4 00 

Fllpm File 50.*19.00 

FMp-n File 400/800 Cart.*1 9,00 


CALL 

CALL 


DISK DRIVES FOR ATARI 

ATSa SI ..*369.00 

AT60'A1 .*299,00 

ATBa S2 ...*569-00 

Alas SI PD.$469.00 

ATS 0-S3 PD. £669.00 

ATaSOOA.*139.00 

AT44-S1 , .*579 00 

AT44S3.*969.00 

TEXAS INSTRUMENTS DRIVE 

TX 99-51 . .*349,00 

RAIMA 

1000 Atar! Disk Drive .. . .*319.00 


FUOPPY OISK5 1 

MAXELL 


MO-1. 

*32.00 1 

MO-2. 

*44.00 1 

FD^1(a‘'} 

*40.00 1 

FD-2(8 OS DD>. 

*50.00 1 

EUEPHAfMT 


SVL'SS SO_ 

*18,95 1 

5V<’' SS DO. . 

.$24.95 1 

SVi"' DS DO .. 

$29.95 1 

VERBATUM 


bW SS DO. 

*26-00 1 

5V*" DS DO. 

*36.00 1 

HEAD 


Diek Heed Cleaner.. . 

$14.95 1 


ATARI 

1. Don key Kong ..*39.00 ^ 

2. Zexxon.$29.00 J; 

3. E.T. Phone Home__$39 OO J" 

4. Miner2049er. *35-00 

5. Dig Dug. *33.00 *■ 

6. Chopllfter.*29.00 

7. Donkey Kong, Jr---,*39.00 2 

0. Canyon Climber..$25.00 21 

9 . Snooper Troops #2 .*34.00 

10. Wprd Wizard . .. $59.00 3( 

11. Picnic Paranoia ..*34.00 3 

12. Jumpman.*29-00 ^ 

13. Shamus .* 34.00 3 ; 

14. Letter Perfect..*109.00 ^ 

15. File Manager aOO.*69,00 3 

16. Preppie..$24-00 0l 

1 7. Astro Chase.*25.00 3 

IS, Biade/Biack Hole.$27-00 3i 

19. Pec Man..$33.00 3! 

20. Baja Buggies. -... *25,00 4 


■ Crush. Crumble A Chomp... *24,00 

. Wayoul.*27.00 

. Zork M. .$29 00 

, VisicBic. *159.00 

. Aten Writer.*79.00 

Three Little Pigs.*25.00 

. Upper Reaches of Apshai... *16.00 

. Starb^iwl Fool ball. *24-95 

Drelba.*26.00 

. Protecter. *34.00 

. Frogger... . ,*25.00 

, Lunar Leeper.*24.00 

. Wizard of Wor.$34.00 

, Kindercomp.$21-00 

, Moon Shuttle . $22.00 

. Home Accountant.$65.00 

, Temple of Apshal _*29.00 

, Spell Wizard .*39.00 

. Nautiiue..$26 00 

I. O'Biley s Mine.*22.00 


In RA call [71 7]387-9575 Order St^at^us Number: 387-9576 
Dept:.! 1001, A77 E. Third St^reet^i Wtlllam&port:« RA 17701 

inCBv-n BCtan>ai CrderB^ AIE shipments qutslde the continental United States must be pre paid by certified check only- Include 3%(minimum SS.OOjsnippmg 
and handling, EUuceciDnBi OiecDunts: Additional discountsare available from both Computer Mail Order locationstoqualified Educational Instltutiohs. 
APO & FPO: Add minimum SS-00 shipping and handling. Circl© 111 OH inquiry Card. 
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Simplified Program 
Interfacing 

By using jump and data tables, this technique overcomes the 
drawbacks of traditional methods of interfacing programs 


You can employ a programming 
technique based on jump and data 
tables to simplify the interface be¬ 
tween two programs when at least 
one of them has fixed entry points 
and data addresses. Most of the ex¬ 
ample programs presented here are 
written in BASIC and execute USER 
calls to assembly-language subrou¬ 
tines. Although these programs use 
Microsoft BASIC and Z80 mnemon¬ 
ics, you can easily adapt the tech¬ 
nique to other languages or proces¬ 
sors, The versions presented should 
suit the needs of both cassette and 
disk users. 

The Standard Interface 

The most obvious, hence most 
common, technique programmers 
use to interface a BASIC program to 
assembly-language subroutines is 
shown in listing 1. The BASIC pro¬ 
gram calls each assembly-language 
subroutine directly at the location at 
which the routine resides in memory. 
Typically data is passed between 
programs using BASIC PEEKs and 
POKES to data areas located some¬ 
where within or following the sub¬ 
routine that uses the data. This com¬ 
mon technique produces functional 


by Raymond E Irvine 

programs; however, it is cumbersome 
to use during the development and 
debugging process. Usually, any 
change to an assembly-language 
routine results in the shifting of ad¬ 
dresses following the change. This 
shift, in turn, frequently affects 
BASIC entry points and data-transfer 
locations. 

Listing 2 demonstrates how adding 
only one line of assembly-language 
code can force several changes to a 
BASIC program. This need to modify 
the program can be a nuisance, es¬ 
pecially to cassette users who do not 
have the option of using hexadecimal 
notation in BASIC and must convert 
each address to decimal form. Be¬ 
cause the typical process of testing 
and debugging a program results in 
several such iterations, any means of 
reducing the impact of assembly-lan¬ 
guage changes on the BASIC inter¬ 
face makes the overall task much 
easier for the programmer. 

The standard technique is ineffi¬ 
cient because the programmer is 
making direct calls to routines that 
are embedded within code that is 
subject to frequent changes. This 
situation is similar to the one that 
confronts a programmer who assem¬ 


bles his programs by hand or who 
uses a simple assembler that does not 
recognize labels. Each time he 
changes some code, he must update 
addresses throughout his program to 
compensate for his changes. The use 
of such direct references to address 
locations forces the programmer to 
assume this time-consuming chore. 
On the other hand, an assembler that 
allows use of labels permits a pro¬ 
grammer to concentrate on his pro¬ 
gram and to use labels that indirect¬ 
ly refer to memory locations; the 
assembler itself keeps track of the ad¬ 
dresses. Although the technique pre¬ 
sented here doesn't provide labels 
that can be recognized by both BASIC 
and the assembler, it does make use 
of a form of indirect addressing that 
lets the assembler do most of the 
work to virtually eliminate the impact 
of assembly-language changes on a 
BASIC program. 

Jump and Data Tables 

The BASIC/assembly-language in¬ 
terface can be improved by restruc¬ 
turing the assembly-language pro¬ 
gram with the addition of a jump 
table and by consolidating all address 
locations used to pass data between 
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programs into one data table. These 
two tables are placed prior to any of 
the assembly-language routines to 
protect their locations from being ar¬ 
bitrarily moved as the assembly- 
language routines are altered. All 
BASIC PEEKS. POKES, and USER 
calls are then directed through these 
tables. Listing 3 demonstrates how to 
implement the tables in the assem¬ 
bly-language program and how they 
should be accessed from BASIC. 

The jump table becomes the first 
part of the assembly-language pro¬ 
gram. This table consists of a series 
of jump instructions directing pro¬ 
gram flow from the entry points to 
the actual routines to be accessed 
from BASIC. When the BASIC pro¬ 
gram initiates a USER call to an 
assembly-language subroutine, pro¬ 
gram execution transfers to the jump 
table. Because the assembler auto¬ 
matically updates the destination ad¬ 
dresses of these jumps, a set of en¬ 
try points has been established that 
does not change regardless of how 
many times the actual locations of the 
subroutines are shifted. 

All data locations that are to be ac¬ 
cessed by BASIC PEEKS and POKEs 
should be placed immediately follow¬ 
ing the jump table. By placing these 
data locations before the assembly- 
language routines, the data table has 
also been protected from any changes 
made to the routines. If it becomes 
necessary to add new locations to the 
table, they should be placed after the 
existing entries in order to preserve 
the existing locations of the 
addresses. 

If you want to add new routines to 
an assembly program, make sure 
you've reserved space in advance by 
extending the jump table with spare 
entries pointing to either dummy ad¬ 
dresses or a return instruction. For in¬ 
stance, a jump table for a BASIC in¬ 
terface can be created with 10 entries, 
one to correspond with each of 
BASIC's USERO(X) through 
USER9{X) call instructions. 

Listing 4 shows the assembly pro¬ 
gram with jump and data tables after 
one line of code was added to a rou¬ 
tine, While all addresses after the 
new line were changed, the BASIC 
interface through the jump and data 


tables remains the same. 

We have now defined a structure 
for assembly programs that virtually 
eliminates the need to change BASIC 
USER calls, PEEKS, or POKEs in 
order to accommodate modifications 
made to assembly-language routines. 
This technique also makes it easier to 
define the BASIC/assembly-language 
interface in advance, producing the 
additional benefit of reducing the ef¬ 
fort required before concurrent devel¬ 
opment of BASIC and assembly-lan¬ 
guage programs can begin. 

More USER Calls 

Jump tables are most effective 
when the BASIC interpreter is ca¬ 
pable of making multiple USER calls. 
Most cassette BASICs provide only 
one USER call, and in some cases 
even the 10 USER calls of disk BASIC 
are not sufficient. Listing 5 presents 
a method of using a data location as 
an index to expand the number of 
USER calls avaOable from BASIC to 
255, when a l-byte index is used. 

To use the CLCINX routine (see 
listing 5), define the first entry point 
(ENTRW) as the index routine and 
define the first (or only) USER call at 
this entry point. Then POKE the in¬ 
dex location (INDEX) with the 
number of the desired routine (1 to 
255). This number is determined by 
its order in the jump table, with the 
first jump (to CLCINX) being number 
zero. When the USER call is ex¬ 
ecuted. the CLCINX routine calcu¬ 
lates the proper entry point Into the 
table and transfers execution to that 
address. 

The CLCINX routine works by tak¬ 
ing the number stored in INDEX and 
using it to form an offset to determine 
the appropriate jump-table entry 
point. This routine first checks that 
the index number is not zero. If zero 
were allowed, an endless loop would 
occur because the routine would 
repeatedly access itself. After this 
test, the number is tripled because 
each jump instruction is 3 bytes long. 
This result is then added to the ad¬ 
dress of the first jump instruction 
(ENTRYO) so that the HL register pah- 
holds the address of the desired 
jump-table entry. Program control is 
then transferred to this address. 


Assembly/Assembly Interfacing 

The examples and descriptions pre¬ 
sented so far in this article have dealt 
with the technique of interfacing 
BASIC programs to assembly-lan¬ 
guage subroutines; however, jump 
tables are also very useful when 
you're interfacing two or more 
assembly-language programs. One of 
the most common examples of this is 
in the implementation of the BIOS 
(basic input/output system) for Digi- 
tal^Research's CP/M, 

The CP/M BIOS contains all the 
code required to configure the system 
to a specific hardware environment. 
By using a jump table (listing 6) to 
provide the interface with the stan¬ 
dardized portion of the CP/M system. 
Digital Research significantly reduced 
the amount of effort otherwise re¬ 
quired to implement CP/M on a 
specific system. This certainly has 
helped in establishing CP/M as a 
de facto standard for 8-bit micropro¬ 
cessor operating systems. 

Another common use of jump 
tables is in monitor or bootstrap pro¬ 
grams. Usually, the first entry point 
is accessed by a power-on jump or 
another absolute jump rather than a 
subroutine call. This allows the pro¬ 
gram to operate on a stand-alone 
basis. Routines within the program, 
such as console I/O. primitive disk 
I/O, or tape I/O. are made available 
as subroutines to other programs 
through the jump table. 

Summary 

The techniques presented in this 
article are relatively easy to apply and 
will relieve much of the frustration 
and busy work typically required 
when interfacing between two or 
more programs. The examples are 
simple and general enough for adap¬ 
tation in most situations; however, 
you sacrifice a small amount of 
memory (30 bytes for a 10-entry jump 
table) and a few microseconds of ad¬ 
ditional time to execute the jump 
instruction. ■ 
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Listing 1: An assembly-language routine (a) and a BASIC program (b) showing the tech¬ 
nique most programmers use to interface two such programs. Note that BASIC USER calls 
are made directly to PTNO (line 140 of the assembly-language code) and RTNl (line 340). 


(a) 




00010 




00020 




00030 

m *4l 

f 

ASSEMBLY LANGUAGE SUBROUTINE ** 



00040 

* * * 
t 

TO BE CALLED 

FROM BASIC ** 



00050 

f 



00060 

,*k*it***k*kkk*kkkk***it**kkkkk*kkkk*kk*ir 



00070 

f 



FOOO 


00080 


ORG OFOOOH 

;START AT FOOOH 



00090 

? 





00100 

*************************************** 

t 



OQllQ 

p :fc 

f 

ROUTINE 

0 * 



00120 

,************************************** 

t 



00130 

f 



FOOO 

3^^23F0 

00140 

RTNO 

LD A,(DATAl) 

jlST ENTRY POINT 

P003 

0605 

00150 


LD B,05H 

; IGNORE CODE 

POIP 

3224F0 

00240 


LD (DATA2},A 

;SAV£ ANSWER 

F022 

C9 

00250 


RET 

; RETURN TO BASIC 



00260 




F023 

00 

00270 

DATAl 

DSPB OOH 

?DATA FROM BASIC 

F024 

00 

00280 

DATA 2 

DEFB OOH 

fANSWER POa BASIC 



00290 

? 





00300 

,************************************** 

/ 



00310 

* * 
f 

ROUTINE 1 * 



00320 

,************************************** 



00330 

7 



F025 

3A43F0 

00340 

RTNl 

LD A,<DATA3) 

;2ND ENTRY POINT 

F028 

CB27 

00350 


SLA A 

; IGNORE CODE 

P03P 

3244F0 

00470 


LD (DATA4},A 

;SAVB ANSWER 

F042 

C9 

00480 


RET 

.•RETURN TO BASIC 



00490 

7 



F043 

00 

00500 

DATA 3 

DEFB OOH 

;DATA PROM BASIC 

F044 

00 

00510 

DATA 4 

DEFB OOH 

;ANSWER FOR BASIC 



00520 

f 



0000 


00530 


END 

;END OF ROUTINES 


(b) 

10 REM ASSEMBLY PROGRAM ALREADY LOADED 
20 REM BASIC MEMORY SIZE SET AT OEPFFH 
30 DEFUSRO = SKFOOO: REM ENTRY POINT FOR ROUTINE 0 
40 DBPUSRl = SiHF025: REM ENTRY POINT FOR ROUTINE 1 


100 POKE &HP023,B: REM SEND DATA TO ROUTINE 0 
110 A=USR0(X)s REM EXECUTE ROUTINE 0 
120 C=PE£K(fiHF024): REM GET THE ANSWER 


200 POKE &HF043,D: REM SEND DATA TO ROUTINE 1 
210 A=USRl(X): REM EXECUTE ROUTINE 1 
220 E=PEEK(SHF044)s REM GET THE ANSWER 


300 END 


Listing 2: An assembly-language listing (a) and a BASIC program (b) illustrating the impact 
o/ the addition of one line of assembly code (line 240). The a^ted addresses in the BASIC 
program are underlined. 


(a) 


FOOD 


00010 

00020 

00030 

00040 

00050 

00060 

00070 

OOOBO 

00090 

00100 

00110 

00120 

00130 


-**********************************^*** 
-******************* *******^^* ********** 
•** ASSEMBLY LANGUAGE SUBROUTINE ** 
;** TO BE CALLED FROM BASIC ** 

.********************»***************** 
t********************* ***************** 


ORG OFOOOH 


fSTART AT FOOOH 


.************************************** 

•* ROUTINE 0 * 

,***************** 1 ^****^^*************** 


FOOO 

3A25F0 

00140 

RTNO 

LD A,(DATAl) 

;1ST ENTRY POINT 

F003 

0605 

00150 


LD B,05H 

; IGNORE CODE 

FOIF 

E67F 

00240 


AND 7FH 

;* ADD NEW CODE * 

P021 

3226F0 

00250 


LD (DATA2),A 

;SAVE ANSWER 

F024 

C9 

00260 


RET 

?RETORN TO BASIC 



00270 

? 



F025 

00 

00280 

DATAl 

DEFB OOH 

;OATA FROM BASIC 

F026 

00 

00290 

DATA 2 

DEFB OOH 

;ANSWER FOR BASIC 



00300 






00310 

,************************************** 



00320 

> * 

ROUTINE 

1 * 



00330 

*************************************** 

J 



00340 

r 



P027 

3A45F0 

00350 

RTNl 

LD A,{DATA3) 

j2ND ENTRY POINT 

F02A 

CB27 

00360 


SLA A 

;IGNORE CODE 
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Listing 2a cmtinued: 


P041 

3246F0 

00480 


LD (DATA4),A 

{SAVE ANSWER 

F044 

C9 

00490 


RET 

{RETURN TO BASIC 



00500 




F045 

00 

00510 

DATA 3 

DEFB OOH 

{DATA PROM BASIC 

FQ46 

00 

00520 

DATA 4 

DEFB OOH 

{ANSWER FOR BASIC 



00530 

t 



0000 


00540 


END 

{END OP ROUTINES 


(b) 

10 REH ASSEMBLY PROGRAM ALREADY LOADED 
20 REM BASIC MEMORY SIZE SET AT OBPFPH 
30 DBFUSRO » KHPOOG: REM ENTRY POINT FOR ROUTINE 0 
40 DEPOSRl = &HF027! REM ENTRY POINT FOR ROUTINE 1 


100 PORE &HF025 ,B: REM SEND DATA TO ROUTINE 0 
110 A=USR0(X): REM EXECUTE ROUTINE 0 
120 C=PEEK(&HF026): REM GET THE ANSWER 


200 POKE tHF045 ,D; REM SEND DATA TO ROUTINE 1 
210 A=DSR1(X): REM EXECUTE ROUTINE 1 
220 E=PEEK(tHF046)i REM GET THE ANSWER 


300 END 


Listing 3: An assembly-language routine (a), including jump and data tables, and a BAS/C 
program (b), which calls the assembly-language routine via the jump and data tables. 


(a) 


FOOD 


00010 

00020 

00030 

00040 

00050 

00060 

00070 

00080 

00090 

00100 

OOllO 

00120 

00130 


.***********»**»*****************•***** 

f 

*************** **<t**i!**** ************** 

;** ASSEMBLY LANGUAGE SUBROUTINE ** 

;** TO BE CALLED FROM BASIC ** 

*************************************** 

t 

-************************************** 


ORG OFOOOH 


;START AT POOOH 


,************************************** 

;* JUMP TABLE * 

.************************************** 


FOOD 

C313F0 

00140 

ENTRY0 

JP 

RTNO 

?ROUTIKE 

0 

ENTRY 

F003 

C336P0 

00150 

ENTRYl 

JP 

RTNl 

;ROUTINE 

1 

ENTRY 

F006 

C30000 

00160 

ENTRY2 

JP 

OO'OOH 

;SPARS 



F009 

C30000 

00170 

ENTRY3 

JP 

OOOOH 

;SPARE 



FOOC 

C30000 

00180 

ENTRY4 

JP 

OOOOH 

;SPARE 





00190 

t 







FOOF 00 
POlO 00 
FOll 00 
F012 00 


F013 3AOFFO 
F016 0605 


00200 

00210 

00220 

00230 

00240 

00250 

00260 

00270 

00280 

00290 

00300 

00310 

00320 

00330 

00340 


************************************** 

* DATA TABLE * 

************************************** 


DATAl DEPB OOH 
DATA2 DEFB OOH 
DATA3 DEFB OOH 
DATA4 DBFS OOH 


;ROUTINE 0 DATA 
{ROUTINE 0 ANSWER 
{ROUTINE 1 DATA 
{ROUTINE 1 ANSWER 


************************************** 
* ROUTINE 0 * 


************************************** 


t 

RTNO 

LD 

A,(DATAl) 

{1ST ENTRY POINT 


LD 

B,0SH 

{IGNORE CODE 


F032 3210F0 
F035 C9 


F036 3A11F0 
F039 CB27 


00430 

00440 

00450 

00460 

00470 

00430 

00490 

00500 

00510 


LD (DATA 2),A ;SAVE ANS WER 

ret {RETURN TO BASIC 

************************************** 
* ROUTINE 1 * 

************************************** 


RTNl LD A,(DATA3) ;2ND ENTRY POINT 

SLA A {IGNORE CODE 


P050 3212F0 00630 

F053 C9 00640 

00650 

0000 00660 


LD (DATA4),A {SAVE ANSWER 

ret {RETURN TO BASIC 


END 


{END OP ROUTINES 


(b) 

10 REM ASSEMBLY PROGRAM ALREADY LOADED 
20 REM BASIC MEMORY SIZE SET AT OEFFFH 

30 DEFUSRO = SHFOOOs REM JUMP TABLE ENTRY FOR ROUTINE 0 
40 DEFUSRl = SHF003; REM JUMP TABLE ENTRY FOR ROUTINE 1 


100 POKE 6HF0OF,B: REM SEND ROUTINE 0 DATA TO DATA TABLE 
110 A=OSR0(X>: REM EXECUTE ROUTINE 0 

120 C=PEEK(6HF010); REM GET THE ANSWER PROM DATA TABLE 


200 POKE SiHFOll.Ds REM SEND ROUTINE 1 DATA TO DATA TABLE 
210 A=DSRl(X)t REM EXECUTE ROUTINE 1 

220 E=PEEK(fiHF012): REM GET THE ANSWER PROM DATA TABLE 


300 END 
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Telephone; (.-)- 

*Send mv user manual inrimediately and activate my password as soon as you 
receive and accept my signerl contract. 

34b0 Htllview Avenue, Palo Alto, CA 94304, 

800/528-6050 \ 415, U-10/8.- 
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listing 4: The listing 3a code after the addition of one line encode (line 430). Note that although 
all addresses after line 430 have changed, the interface to BASIC through the jump and data 
tables remains unchanged. 


=• FOOD 

n 


00010 

00020 

00030 

00040 

00050 

00060 

00070 

OOOBO 

00090 

00100 

00110 

00120 

00130 


** ASSEMBLY LANGUAGE SUBROUTINE ** 
TO BE CALLED PROM BASIC ** 

******ik^******^*itili******Jt^*ir1i1t*****it*it 


. 'dkr * 


ORG OFOOOH 


;START AT FOOOH 


.*************************•************ 
;* JUMP TABLE * 


FOOD 

C313F0 

00140 

ENTRYO 

JP 

RTNO 

jROUTiNE 

0 

ENTRY 

FQ03 

C338F0 

00150 

ENTRY1 

JP 

RTNl 

;ROUTINE 

1 

ENTRY 

F006 

C30000 

00160 

ENTRY2 

JP 

OOOOH 

:SPARE 



F009 

C30000 

00170 

ENTRY3 

JP 

OOOOH 

;SPARE 



FOOC 

C30000 

ooieo 

ENTRY4 

JP 

OOOOH 

?SPARE 




00190 ? 

00200 ;************************************** 
00210 ;* DATA TABLE * 

00220 *************************************** 
00230 f 


FOOF 

00 

00240 

DATAl 

DEFB OOH 

;ROUTINE 0 DATA 

FOlO 

00 

00250 

DATA 2 

DEFB OOH 

;ROUTINE 0 ANSWER 

FOIl 

00 

00260 

DATA 3 

DEFB OOH 

;ROUTINE 1 DATA 

F012 

00 

00270 

DATA 4 

DEFB OOH 

; ROUTINE 1 ANSV«ER 



00280 

? 





00290 

.**************************«*********** 



00300 

• * 

t 

ROUTINE 

0 * 



00310 

*************************************** 



00320 

* 



F013 

3A0FF0 

00330 

RTNO 

LD A,(DATAl) 

;1ST ENTRY POINT 

F016 

0605 

00340 


LD B,05H 

; IGNORE CODE 

F032 

E67F 

00430 


AND 7PH 

f* ADD NEW CODE * 

F034 

3210F0 

00440 


LD (DATA2),A 

;SAVE ANSWER 

F037 

C9 

00450 


RET 

;RETURN TO BASIC 



00460 

? 





00470 

*************************************** 



00480 

. * 

ROUTINE 

1 * 



00490 

^************************************** 



00500 

r 



F038 

3A11F0 

00510 

RTNl 

LD A,(DATA3) 

;2ND ENTRY POINT 

F03B 

CB27 

00520 


SLA A 

; IGNORE CODE 


F052 3212F0 00640 

F055 C9 00650 

00660 

0000 00670 


LD CDATA4>,A ;SAVE A^^SWER 
RET ;RETURN TO BASIC 

END fEND OF ROUTINES 


Listing 5: An assemUi^-lMngmge listing (a) and a BASIC program (b) that illustrate expan¬ 
sion of the number of USER calls available from BASIC to 255. The assembly-language listing 
shows the jump-table technique used in conjunction with the CLCJNX routine (lines 340 
to 450) to calculate the desired entry point. 


(a) 


00010 

00020 

00030 

00040 

00050 

00060 

00070 


*************************************** 

f 

-************************************** 

J** ASSEMBLY LANGUAGE SUBROUTINE ** 

;** TO BE CALLED FROM BASIC ** 

*************************************** 

f 

*************************************** 


POOO 


00080 


ORG OFOOOH 

;START AT FOOOH 



00090 

J 





00100 

.******************************^t******* 

t 



00110 

. * 
t 

JUMP 

TABLE * 



00120 

.**************A***tt**^fcA^it^^A*^ir^##Ar**** 



00130 

r 



FOOO 

C314F0 

00140 

ENTRYO 

JP CLCINX 

jCALCULATE INDEX 

F003 

C326F0 

00150 

ENTRYl 

JP RTNl 

;ROUTINE 1 ENTRY 

F006 

C348F0 

00160 

ENTRY2 

JP RTN2 

;ROUTINE 2 ENTRY 

P009 

C30000 

00170 

ENTRY3 

JP OOOOH 

; SPARE 

FOOC 

C30000 

00180 

ENTRY4 

JP OOOOH 

; SPARE 



00190 

1 





00200 

******* ******************************ih* 

t 



00210 

, * 
r 

DATA 

TABLE * 



00220 

*************************************** 

t 



00230 

t 



FOOF 

00 

00240 

INDEX 

DEFB OOH 

;NO, OP ROUTINE 

FOlO 

00 

00250 

DATAl 

DEFB OOH 

.•ROUTINE 1 DATA 

poll 

00 

00260 

DATA 2 

DEFB OOH 

;ROUTINE 1 ANSWER 

P012 

00 

00270 

DATA 3 

DEFB OOH 

.■ROUTINE 2 DATA 

F013 

00 

00280 

DATA 4 

DEFB OOH 

;ROUTINE 2 ANSWER 



00290 

* 

¥ 





00300 

.************************************** 

f 



00310 

* * 

r 

CALCULATE ENTRY FROM INDEX * 



00320 

.************************************** 

jt 



00330 

t 



F014 

3A0FF0 

00340 

CLCINX 

LD A,(INDEX) 

5get ROUTINE NO. 

F017 

B7 

00350 


OR A 

;IS IT ZERO? 

F018 

C8 

00360 


RET Z 

;IF YES, RETURN 

F019 

2600 

00370 


LD H,00H 

;ZBRO H REGISTER 

FOIB 

6F 

00380 


LD L,A 

;COPY INDEX TO L 

FOlC 

1600 

00390 


LD D,OOH 

jZERO D REGISTER 

POIB 

5F 

00400 


LD E,A 

;COPY INDEX TO E 

FOIF 

19 

00410 


ADD HL,DE 

.’DOUBLE INDEX 

F020 

19 

00420 


ADD fIL,DE 

;HL = 3 X (INDEX) 

F021 

ILOOFO 

00430 


LD DE,ENTRYO 

jJUMP TABLE START 







FOR ONE 
HALO OF A DEAL 
CALL US. 


DISKETTES 

Dysan SS/DD...31 00 

Dysan DS/DD.42.95 

y/erbatim SS/DD ... -.. __23.95 

y/erbati m DS/DD.^ . 39.00 

Elephant SS/DD *. *...-, ^ *,. *...22 95 

Elephant DS/DD. 29.00 

DISKETTE STORAGE 

1/4'" Mini PJasMc Case.. 1 95 

1/4" Protector (50 Disk) ....... 16.50 

B" Protector (50 Disk)...18.50 

MONtTORS 

'JEC 12" Hi-Res Green.. 158 00 

'JEC 12" Econo Green.... 115 00 

Sanyo 9" B/W ___ 139 00 

■Sanyo 9" Green.. ...._ 149,00 

ISanyo 12" Green .. 139,00 

ISanyo 13" Color... 399.00 

luSI 12" Amber (Gold) .. 159 00 

lAmdek Color I.. 326.00 

lAmdek Color II. 739.00 

lEfectrohome 13” Hi-Res.. 699.00 

PRINTERS 

■NEC 0023 .. 473 00 

InEC 7710 .. . . 2399 00 

lOkidata Microline 92___ 499 00 

lOkidata Microline 93 ..... 873 00 

ISmlth Corona TPI . 545.00 

■star Micronics Gemini 10X. 269.00 

|star Micronics Gemini IS . 375 00 

PRINTER BUFFERS 

iMicrofazer 8K . 129.00 

iMicrobuffer 16K . 209.00 

I Microbuffer 32K .. 224.00 

llnLine32K . . . .. 224.00 

MODEMS 

I Novation AppleCat II... 279 00 

I Novation 212 AppleCat_*.. 569 00 

I Novation 212 Add On .,,.. *. 335.00 

I Novation J-Cai.. 119.00 

I H ayes M tcromodern 11......,..,.,. 279.00 

I Hayes Smartmodem . 209.00 

I Hayes 1200B ^.......... 489 00 

DISK DRIVES 

I Micro Sci A40 W/0 Cont.... .. 350 00 

Micro Scl A40 W/Cont. 429 00 

Micro Sci A70 W/0 Cont. 408 00 

Micro Scl A70 W/Cont. 569 00 

Rana Drive W/0 Cont. ^*.. 339 00 

Rana Drive W/Coni .. 409.00 

Rana Disk Controller Card...95.00 

Tandon TM-100-2...... 239 00 

Tandon TM-55-2.. 239 00 

Winchester 602 .... 776,00 

Winchester 603 .. 873 00 

I Winchester 603E.... 971 00 

HARDWARE 

I ABT Keypad (New) ...98 00 

M&B Superterm 00 x 24 ... 248 00 

M&R SuperMod RF Modulator.23.00 

I TG Game Paddles...26 50 

TG Joysticks . .. 39.00 

I TG Select A Port ___ 39.00 

I Adam & Eve Game Paddles . 26.50 


Videx Keyboard Enhancer II. 115,00 

Vrdex Function Strip .... ___ ^. 69.00 

Videx Soft Switch- 27.50 

Microsoft Ram Card ... 79 00 

Microsoft Z-aO C/PM Card.... 244.00 

Microsoft Permium Pack.. 489 00 

CALIFORNIA COMPUTER SYSTEMS 

771OA Asyn S. Interface. 126.00 

7712A Syn S. Interface .. 146.00 

7721A P, Interface Sid... 99.00 

MOUNTAIN COMPUTERS. INC. 

CPS Multi Function Card.. 130.50 

Music System w/Software . 309 00 

ROM Pius w/Keyboard Filter .. 155 00 

SOFTWARE 

Magic Window, .. 74.00 

DBase II (2-80 Card Req ).. 424.00 

Home Accountant .. 55 00 

Easy Writer Pro .... *.. *. 129 00 

Easy Mailer Pro .. 107 00 

Lisa 2.5 _ 55.00 

Screenwriter II.. 95 00 

PPS Report.... 74 00 

PF$ Fifing System... 79.00 

PFS Graph ... 79.00 

2-Term (Z-80 Card Req.)__ 79.00 

Z-Term Pro [Z-80 Card Req.). 124.00 

ACCfl Express. 65.00 

ASCII Pro. 90 00 

Transend 11.*.lOS 00 

DB Master... 154.00 

DB Master Utility I or II ... 65,00 

DB Master Graphic Process __ 69,00 

SuperCaic. 127 00 

SuperCalc II. 172.00 

VISt CORP. 


BRODERBUND 


VisiPlot.___ 

VISiTerm . 

V is iT re nd/p lot 

VfsiDex. 

VisiCalc 
VisiLink.. 


155.00 
74.00 
219 00 
184.00 
184 00 
184.00 


MICROPRO 


Desk Top Plan II... 184.00 


Wordstar. 
Mailmerge., 
Spellstar ... 

Calcstar_ 

Dataslar.... 
Supersort .. 


257.00 

. 169 00 

..... 169.00 

_ 104.00 

. 195 00 

..... 169.00 

APPLE GAMES 

Raster Blaster.. 20 50 

Swashbuckler ... 23 00 

Snack Attack. 19 75 

Deadline .......... ..... 32.75 

Zork I or II .. 26 50 

Pool 1.5 ..... _ 23.00 

Frogger..... 23 00 

MUSE SOFTWARE 

Robot Wars.. 29.75 

Three Mile Island .. 29.75 

Castle Wolfenstein. 19 75 

A 0.M. 19.00 


Bandits... 

Chop Lifter.. 

.. 24 00 

.. 24 00 

Midnight Magic ...... 

. , 24 75 

Apple Pantc..... 

,. 22 75 

Galaxy Wars... 

.. 19.25 

Space Quarks .. -.. -... 

.. 19.75 

ON-LINE SYSTEMS 


Frogger... 

,, 24 00 

Crossfire.. 

., 24 00 

Wizard & Princess . 

. . 26.50 

Missile Defense... 

.. 19 75 

Softporn Adventure.. 

.. 23.00 

Threshold ..... 

.. 28 75 

Time Zone ..... 

.. 65.00 

Ultima II..... 

.. 39,00 

Jaw Breaker... 

.. 2175 

Sabotage...— 

.. 16.50 

Cannon Bali Blitz .... 

.. 23 00 

SIRIUS SOFTWARE 


Speakers .... . 

.. 22 75 

Space Eqqs .. 

. . 22.75 

Gorgon ..*.., ^. ...... 

.. 29 50 

Bandits. 

.. 23 00 

Jellyfish... 

.. 19.75 

Fly Wars ........ 

19.75 

Beer Run..... 

,. 19.75 

Lemmings.... 

.. 19 75 

Cyclods __________ -.. 

19.75 

MICRO SOFT 


Typing Tutor II... 


Olympic Decathlon ___ __ 

.. 24 95 

EDU-WARE 


Algebra .... 

.. 27 95 

Compu-Read... 

.. 21.95 

S.A T Work Skill.. 

.. 34.00 

Fractions .... 

,, 34 00 


angel’s 

COMPUTER PRODUCTS. INC. 

(213) 891-5546 

All products guaranteed to be new 
and free from detects in material 
and workmanship for 30 days. 

MasterCard and Visa accepted on 
all orders at no extra charge. 

$3.00 for standard UPS shipping 
and handling on orders under 50 lbs., 
delivered in the continental U.S. 
COD up to $300.00, Call for other 
shipping and handling on FPO, APO, 
foreign, and orders over 50 lbs. Cali¬ 
fornia residents add 6.5% safes tax. 

Prices quoted are for stock on hand 
and subject to change without notice. 
Limited quantities on some items. No 
ref urns on software that has been 
opened. 


YOUR SATISFACTION IS OUR MAIN CONCERN 


GP'M IS a registered trademark of Digilal Research 

Circle 36 on inquiry card. 
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^ Listing 5a continued: 


F024 19 
F025 E9 


;BIi = ENTRY POINT 
;G0 TO JUMP TABLE 


00440 ADO HL,OB 

00450 JP (HL) 

00460 ; 

00470 ;**********************»*************** 
00480 ;* ROUTINE 1 * 

00490 I************************************** 
00500 } 


F026 

3A10F0 

00510 

RTNl 

LD A,(DATAli 

;2ND ENTRY POINT 

P029 

0605 

00520 


LD B,05H 

.-IGNORE CODE 

F044 

3311F0 

00610 


LD (DATA2>,A 

;SAVE ANSWER 

P047 

C9 

00620 


RET 

;RETURN TO BASIC 



00630 

f 





00640 




00650 

. it 

I 

ROUTINE 

2 



00660 




00670 




F048 

3A12P0 

00680 

RTN2 

LD A, (DATA3J 

} 3RD ENTRY POINT 

F04B 

CB27 

00690 


SLA A 

;IGNORE CODE 

F067 

3213F0 

00810 


LD CDATA4),A 

;SAVB ANSWER 

F06A 

C9 

00820 


RET 

;RETURN TO BASIC 



00830 

I 



0000 


00840 


END 

;END OF ROUTINES 


(b) 

10 REM ASSEMBLY PROGRAM ALREADY LOADED 

20 HEM BASIC MEMORY SIZE SET AT OEFFFH 

30 DEFUSR = &aF000: REM ENTRY POINT FOR INDEX ROUTINE 

40 REM POKE NUMBER OF DESIRED ROUTINE AT OFOOFH 

50 REM AND CALL USERO TO EXECUTE 


100 POKE iHFOlO.B: REM SEND DATA TO ROUTINE 1 
110 POKE iBF00F,lj A=USR(X): REM EXECUTE ROUTINE 1 
120 C=PEEKC&8F011): REM GET THE ANSWER 


200 POKE SHF012,D; REM SEND DATA TO ROUTINE 2 
210 POKE &HF00P,2: A=USR(X)s REM EXECUTE ROUTINE 2 
220 E=PEEK(4HF013): REM GET THE ANSWER 


300 END 


Listing 6: A Jump table of the BIOS for Digital Research's CP/M 2.2 operating system. The 
routines accessed from the jump table are customized for a specific hardware enmronment. 


00010 ~*-lt****-l^ *************** **^t*-k*4i it-tk-kiHi-kifk-k 
00020 ;************************************** 
00030 ;** EXAMPLE OF BIOS JUMP TABLE ** 
00040 FOR DIGITAL RESEARCH CP/M 2.2 ** 
00050 ^^************************************** 
00060 •^^**^*★***★*★**★****1^*** ******** ★^^**'*** 
00070 


4AOO 


00080 

ORG 4A00B 

BASE OF BIOS FOR 



00090 



20K SYSTEM 



00100 ; 




4A00 

C3B74A 

00110 

JP 

BOOT 

COLO START ENTRY 

4A03 

C3CF4A 

00120 

JP 

WBOOT 

WARM START 

4A06 

C3E14A 

00130 

JP 

CONST 

CONSOLE IN STATUS 

4A09 

C3EA4A 

00140 

JP 

CON IN 

CONSOLE INPUT 

4A0C 

C3P64A 

00150 

JP 

CONOUT 

CONSOLE OUTPUT 

4A0F 

C3124B 

00160 

JP 

LIST 

LIST DEVICE OUT 

4A12 

C32C4B 

00170 

JP 

PUNCH 

PUNCH OUTPUT 

4A15 

C33B4B 

00180 

JP 

READER 

READER INPUT 

4A18 

C34C4B 

00190 

JP 

HOME 

DISK TO TRACK 0 

4AlB 

C35A4B 

00200 

JP 

SELDSK 

SELECT DISK 

4AlE 

C3714B 

00210 

JP 

SETTRK 

SET TRACK NO. 

4A21 

C3874B 

00220 

JP 

SETSEC 

SET SECTOR NO. 

4A24 

C39F4B 

00230 

JP 

SETDMA 

SET BUFFER ADDR 

4A27 

C3AE48 

00240 

JP 

READ 

READ SECTOR 

4A2A 

C3BF4B 

00250 

JP 

WRITE 

WRITE SECTOR 

4A2D 

C3D24B 

00260 

JP 

LISTST 

GET LIST STATUS 

4A30 

C3EC4B 

00270 

JP 

SECTRAN 

TRANSLATE SECTOR 


00280 ; 

00290 -************************************** 
00300 BIOS ROUTINES GO HERE * 

00310 *************************************** 
00320 7 


0000 


01950 END 


;END OF BIOS 






The most comprehensive and sophisticated 
statistics and graphics database workstation 
ever developedforJA^e personal computer. 


TM 


Years of research, development, and 
field testing have resulted in the 
most extensive statistics and graph¬ 
ics database program specifically 
designed for th^ersonal computing 
environment. SiATPROprovides 
the data analysis capabilities and 
flexibility previously available only 
on a large computer. Researchers, 
business professionals, and other 
data analysts will welcome the 
breadth vet sinmlicity of this pro¬ 
gram! SfATPRO requires no pre¬ 
vious computer experience, no 
special command language. Single 
keystrokes access aU of the data man¬ 
ipulation, statistics, and graphics 
power of STATPRO. 

STATPRO allows easy access to its 
extensive numerical data 
capabilities. 

The strength of STATPRO is found 
in the functions of its user friendly, 
menu-driven database. You can 
easily learn to enter and edit, 
manipulate, transform, and print 
out data . STATPRO's searching 
capabilities allow these functions to 
be performed on all your data or a 
user defined subset of your data. 


Statistics Modules Menu 

A) DESCRIPTION 

B) REGRESSION 

C) ANOVA 

D) TIME SERIES 

E) MULTIVAB 

(ESC)) Exit to Master Menu 
Choice-)! ] 


Transformations and over 400 
conversions are available. You can 
place the results of these transfor¬ 
mations into the same field or any 
other field in STATPRO's database. 



STATPRO offers a comprehensive 
collection of statistical procedures* 
The statistics component of 
STATPRO contains a multitude of 
procedures, grouped into the fol¬ 
lowing modules: 

Descriptive: Contingency analysis, 
cross tabulation, normality tests; 
descriptive, comparative, range and 
non-parametric statistics. 

Regression: Linear, non-linear, 
stepwise, and multiple regressions; 
residual analysis and statistical 
matrices. 

Armh/sis of Variance: Single and 
nested classifications, two and three 
wav equal and unequal sample size 
and non-parametric ANOVA. 

Time Series: Moving averages, 
multi-stage least squares, fitted 
polynomials and trig functions, 
additive and multiply forecasting. 
Multivariate: Principal components, 
factor, orthogonal factor, ODliq^ue 
factor, pair-weigh ted cluster, dis¬ 
criminant function, multiple con¬ 
tingency, and canonical correlation 
analysis. 

STATPRO provides graphic 
representation of your data in 
minutes. 

STATPRO graphics plot all the 
results of your STATTRO statistical 
analyses including scatter, triangle 
regression, and box plots; pie- 


charts, histograms, and dendo- 
grams. Further, with STATPRO you 
can custom edit with any of four 
character sets from the keyboard. 

You can also edit using paddles, 
joystick or special graphics com¬ 
mands. Mix text with data fields. 
Place multiple plots on each screen. 
Define your axis limits. 

You can save your graphics on a 
disk for a multiple color '"sHde 
show" presentation, or print them 
out through a variety of compatible 
printers. 

STATPRO documentation wraps 
up the package* 

Although STATPRO software is 
essentimly self-documenting, com¬ 
plete print documentation ispro- 
videu. This includes a walk-through 
Introductory Tutorial, a Menu 
Chart, and a comprehensive 
User's Guide for each STATPRO 
component. 

STATPRO currently runs on all 
versions of the Apple® II personal 
computers. It will be available for the 
IBM^ PC in September. 

To find out more about Stat pro: 

The Statistics and Graphics Data ¬ 
base Workstation , contact your 
local dealer, or 

Call us toll-free at 

800 - 322-2208 

In Massachusetts call (617) 423-0420. 

You can also call us toll-free for 
information on corporate purchase 
through our National Account 
Program. 

n Wadsworth Electronic 
Publishing Company 
Statler Office Building 
20 Park Plaza, Boston, MA 02116 


STATPRO is a trademark of Wadsworth Electronic PubJbhing Company. A^lc is a registered trademark of Apple Computer, Inc. IBM is a registered tTademark 

oilnter national Business Machines, Corp. 
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Name. 


Company. 

Address— 


EITHER 


Circle 313 on inquiry card. 


For a demonstration of the 450Z 
get in touch with your Minolta dealer 
Look in the Yellow Pages under the 
Minolta trademark. Or call toll free 
800-526-5256. In New )ersey, 
201-342-6707. 


MINOLTA 


THERE'S NO OTHER COPIER 
ON EARTH LIKE IT. 

It's only fair to warn you. 

,The first few times you use the new Minolta Beta 450Z, you will simply be 
; ■ . astonished. 

The 450Z does things no other copier has ever done before. Because it has 
features no other copier ever had before. 

Like auto magnification. Which allows the 450Z with its automatic document 
■ ieeder to take a stack of different size originals end automatically reduce or 
enlarge them to uniform size copies. A feature that will make life considerably 
easier if you have to make presentations or produce reports. 

If, On the other hand, you simply want to make copies of that stack of 

different size originals, the 450Z has auto paper 
select to automatically select the correct 
paper size. 

Like other copiers the Beta 450Z lets you 
choose from four preset image sizes. 

But unlike other copiers, It has a unique 
variable magnification zooming lens that gives you 
a virtually limitless range of copy sizes. 

Because you can program any sizes you like into the 
450Z. From almost 50% larger than the original to 50% smaller. 

The 450Z does other wonderful things, like "beeping" if you 
forget your original on the machine. 

And if you leave your copies in the sorter, the 450Z will call this 
■ . to your attention with a flashing light. 

There is also a remarkably specific self-diagnostic system that allows you or 
the serviceman, on the rare occasions when you will need him, to quickly find 
and correct any difficulty that may occur. 

In addition. Beta has a unique, dependable toner cartridge. For an easier, 
clean hands operation. 

If you need to expand capacity with an automatic document feeder or sorter, 
the 450Z has a full system of design-integrated accessories. 

And because they’re made only for Beta they give 
you smoother, significantly more trouble-free operation. 

If you don't heed reduction, enlargement or auto 
magnification, but want the other advantages of Beta, 
ask your dealer about our Beta 450 
(without the Z‘). 

Either way you’ll get copies that 
are out of this world. 


O Please have my dealer contact me for 
a demonstration of the new Minolta 
Beta 450Z 

□ Please send me more information. 


Zip_Telephone. 

Mail to Minolta Corporation 
Business Equipment Division 
lOI Williams Drive 
Ramsey, N.L 07446. 


BY-9 


__ J 


■ C Minolta Corporation 
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Listing la: The BASIOlanguage portion of the routines to test and demonstrate the Micro 
D-Cam. 

10 REH MICRO DCAn DEKONSTRATIQN 
IS REN PR06RAN 
20 REN 

25 REH C0PYRI6HT <C) 1983 »V 
30 REN CIRCUIT CELLAR, INC. 

35 REN 

40 H6R : TEIT : HONE 
SO PRINT CHRI (IJ'BLOAD MICRO 0 
CAN* 

iO INPUT 'ENTER CAMERA SLOT: '{S 
L 

70 IF SL < 1 OR SL > 7 THEN 60 
80 POKE 770,SL t 16: REN SLOT NU 
NBER 

90 POKE 768,0: POKE 769,1: REM E 
XPDSURE TINE 

100 POKE 771,0: REN UPPER 1/3 OF 
SCREEN 

110 CALL 4096: REH UPDATE SCRN 
120 IF PEEK 1773) = 0 THEN 130: 

REN CHECK FOR KEYPRESS 
130 IF PEEK (772) « 209 THEN TEXT 
: HONE : END : REN CHECK FOR 
'O’ 

140 SOTO no 


Listing lb: Micro D-Cam control stdnvutines, written in 6502 assemWy language, called 
as a machine-language module by the BASIC routine of listing 1 


:ASN 


1 umttntMtmttmttmitttmtmt 

2 I MICRO DCAM SUPPORT ROUTINES 

3 t 

4 t C0PYRI6KT (Cl 1983 

5 I BY CIRCUIT CELLAR, INC. 

6 t 

7 t NHEN CALLED, THIS ROUTINE READS 

8 t AN IMA6E FROM THE CAMERA AND 

9 t DISPLAYS IT ON THE APPLE'S Hl-RES 

10 t 6RAPHICS SCREEN 

11 mtnmmumumumnmmt 


12 0R6 

13 KEYCLR EQU 

14 KEYHIT EOU 

15 BEEP EfiU 

16 6N0DE EOU 

17 TNQDE EOU 

IS NIXED EQU 

19 PA6E1 ESU 

20 HSR EOU 

21 STATUS EOU 

22 DATA EOU 

23 t 

24 SOAKTINE EOU 

25 SLQTADR EOU 

26 ROHSTART EOU 

27 KEY EOU 

28 KEYEXIT EOU 

29 t 

30 

31 

32 

33 

1000: 20 89 10 34 

1003: 20 8F 10 35 

1006: A9 D3 36 

1008: 20 C6 10 37 

lOOB: 20 DA 10 38 

lOOE: A9 CO 39 

1010: 20 C6 10 40 

1013: A2 00 41 

1015: AO 00 42 

1017: BD 08 11 43 

lOlA: 18 44 

lOlB: 60 03 03 45 

lOlE: 85 06 46 

1020: £8 47 

1021: BD 08 11 48 

1024: 85 07 49 

1026: EB 50 

1027: 84 19 51 

1029: AC 02 03 52 


tlOOO 
4C010 

tcooo 

OC030 
ICOSO 
0C051 
tC053 
4C054 
tC057 
tCOBE 
tCOBF 

$300 
$302 
$303 

$304 

$305 

$06 
$08 
$19 

SET8R I SET UP FOR HIRES PA6E1 

ACIACLR {FLUSH THE INPUT BUFFER 

«$D3 {SEND CHD TO SOAK H/0 SEND 

SENDCHD 
SOAK 

l$CO {SEND IHA6E M/0 SOAK 

SENDCHD {(ALT,HIDEPIX,7BIT-256X64I 

to {INITIALIZE THE RON INDEX 

•0 {INIT COLUNN INDEX <¥) 

ROHPTR.X {BUILD BASE ADDRS FOR CUR ROM 

ROHSTART {O-SELECT UPPER 1/3 OF SCREEN 
RADR {$2S-NID l/3,$5O-B0T 1/3 

{RADR HAS ADDRS OF CUR RON 

RONPTR,X 

RADRtl 

{PNT X TO NXT ADDRS IN ROHPTR 
YRES {6ET NEXT BYTE FROM CAMERA 

SLOTADR {LOAD OFFSET TO CAMERA SLOT 


RADR 

EOU 

CTR 

EDU 

YRE6 

EOU 

t 

JSR 

NSTART 

JSR 


LDA 


JSR 


JSR 


LDA 


JSR 


LDX 

NEHROH 

LDY 


IDA 


CLC 


ADC 


STA 


INX 


LDA 


STA 


INX 

GET 

STY 


LDY 


CianciaTs Circuit Cellar conHmed from page 86: 





Everybody's making money 
selling microcomputers. 
Somebody s going to make money 
servicing them. " 


Now Trains \bu At Hoine Tb 
Make Money Servi(^, Repairing, 
and Pro^ramiiiii^ PerscHial 
and SmalTBiisiiiess Computers 

Seems like every time you turn around, somebody 
comes along with a new computer for home or business 
ise. And whii's made it ail po^e Is tlie ama/jng mjOD- 
processor, the liny little chip that's a computer in itselt 
Lising this new technoiogy the industry is oflmng 
compact, affordable computers tliat handle diings like 
payrolls, billing, inventory, and other jobs for business 
of every size... perform hmisehold foncflons including 
budgeting, eiiviroimTentai systems control, indexing 
recipes. And thousands of hobbyists are already owners, 
experimenting and d^eloping their own programs. 

Growing Demand 
for Computer TMhnicians 

Itiis is only one of the growth lactors lnflue[tcing 
the increasing opportunities for qualified computer 
technidam. 'fhe U.S. Department of I^r projects over 
a b00% increase in job opening for the decade. Most 
of them are neti^ jobs crKiied by the expanding world 
of the computer. 

Learn At Home 
to Service Any Con^uter 

can train you for this exdting, rewarding 
field Tbain at home to service not only micro¬ 
computers, iSut word processors and data terminals, loo. 
Tlrain you at your convenience, with clearly written 
“bite-size” lessons that you do evening or weekends, 
without goir^ to classes or quittirm your praent job. 

lair training Is built around the latest model of 
the worid's most pqjular computer, It's the amazing 
TRS-80™ Model 4, now with disk drive and the capa¬ 
bilities and features to perform a host of personal and 
business fonctlons. No other small computer has so 
much software available fw it, no other is used and 
relied on by so many people. And it's yours to keep for 
personal and business use, 

\bu get plenty of practical experience. Under NEl’s 
carefully planned training, you even install a disk driw 
verifying at eacli step iis operation. Using die Nltl Discorery 
Lab® that also comes as part of vour course, )ou build 
and study circuits ranging from tne simplest to the most 


fmvsoisaMJeniiirk 
Cifthe IbdiH Shad 
dlvlsian of Tiandy CjoqiL) 


advanced ^ analyze 
and troubleshoot using 
the professional 4-fiinctlon 
LCD digital multimeter 
you keep to use later In your worfo Then you use tlie 
lab and meter to actually access the interior of your 
computer. .build special circuits and write prt^rams 
to control titem. \bu “see” your computer at work and 
demoasirate its power. 

Same Ihuning Available WiA 
Color (S»mputer 

NRl offers you the opportunity to train witli the 
TRS-00 Color Qmipuier as an alternative to die Model 4. 
ITk same technique for getting inside is enhanced by 
using the new NKl-developed Computer 
Access Card. Only NRl offers you 
, a choice to fit specific 
'^3^ training needs. 


Become the Complete 
Computer Person 

In addition to training in BASIC and advanced 
m^ine language, you gain hands-on experience in 
the operation and a^licadon of the latest computers 
both business and personal icbs. \bu're trained to 
become the folly rounded, new Dreed of technician who 
can interfoce with the (^rational, pn^ramming, and 
service focets of all of today's computers. You’re ready to 
take your place in the new electronic age. 

Other Opportunities 

NRl has been giving ambitious people new elec¬ 
tronic skills since 1914. Today’s oijringj ^ include 
TV/Audio/Vldeo Systems servicing witli training on our 
exclusive Heath/Zmitli computer-programmable 25^^ 
diagonal colorT\', ..Industrial Electronics, Desig^i 
Ibchnolpgy... and other stete-of-the-art course. 

The Catalog Is Free. 
ThelVaining 15 Priceless. 

Send the postage-paid card for our 104-p^e catalog 
sliowing all couises witli equipment and complete lesson 
plans. There's no obligation other than to yout^lf. See 
now NRl can help you take advantage of the exciting job 
and earning oppcMluniiies in the exploding field of micro- 
computers. If cald Itas been removed, please write to us. 

NRl Schools 

McGraw-Hill Continuing 
Education Center 
3939 Wisconsin Ave. 

^hinglon, DC 20016 

We*ll give you tomorrow. 


Pi 


i?n 
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Zjsfmg lb contmued: 





102F; 

4A 

54 


LSR 



1030: 

BO 21 

55 


BCS 

N0RH3 

{IF BYTE AVAILABLE BRANCH 

1032; 

A9 00 

56 


LDA 

10 

flF BYTE HOT YET AVAILABLE 

1034: 

BS 08 

57 


STA 

CTR 

{SET UP TIMEOUT COUNTER 

1036; 

A9 15 

SB 


LDA 

HIS 


1036: 

85 09 

59 


STA 

CTRtl 


103A; 

C6 OB 

60 

NQRMl 

DEC 

CTR 

{CHK FOR BYTE UNTIL TIMED OUT 

103C: 

DO OF 

61 


BHE 

KQRM2 


103E: 

C6 09 

62 


DEC 

CTR+t 


1040: 

DO OB 

63 


BNE 

NDRM2 


1042: 

AD 30 CO 64 


LDA 

BEEP 

{IF TIMED OUT, CLICK SPEAKER 

1045: 

AD 00 CO 65 


LDA 

KEVKIT 

{CHECK FOR KEYPRESS 

1048; 

30 ID 



6MI 

NDQNE 

{IF KEY HIT THEN RETURN 

104A: 

4C 03 10 67 


JMP 

NSTI«?T 

{DTHERHISE, TRY COMMAND ASAIN 

104D: 

B9 BE CO 6B 

N0RM2 

LDA 

STATUS,Y 


1050: 

4A 

69 


LSR 



1051: 

90 E7 

70 


BCC 

NQRMl 


1053: 

B9 BF CO 71 

N0RM3 

LDA 

DATA,Y 

;HHEN BYTE AVAILABLE SET IT 

1056; 

A4 19 

72 


LDY 

YRE6 

{RESTORE COL POINTER TO Y 

1050: 

CO 26 

73 


CPY 

140 

;IF PAST 40TH BYTE IN CUR RON, 

I05A; 

BO 02 

74 


BSE 

NDRM4 

;DDNT PUT ONTO HIRES SCREEN 

105C; 

91 06 

75 


BTA 

(RADR),Y 


105E; 

CB 

76 

N0RM4 

INV 


{INCREMENT COLUMN POINTER 

105FJ 

CO 25 

77 


CPV 

137 

{END OF THE COLUMN? 

1061: 

DO C4 

78 


BNE 

SET 

{IF NOT, BET THE NEXT BYTE 

1063: 

EO 80 

79 


CPX 

ttBO 

{OTHERHISE 

1065: 

DO AE 

BO 


BHE 

NEHROH 

;IF NOT DONE, SOTO NEXTRON 

1067: 

A9 D1 

B1 

HDONE 

LDA 

HDl 


1069: 

20 C6 

10 82 


I SR 

5ENDCMD 


t06C; 

A9 20 

83 


LDA 

H20 

{CLR ’EXIT CAUSED BY KEY’ FLAB 

106E: 

BD 04 03 34 


STA 

KEY 

{AND BLANK THE KEY VALUE 

1071: 

A9 00 

85 


LDA 

to 


1073: 

8D 05 03 86 


STA 

KEYEXIT 


1076: 

AD 00 CO 87 


LDA 

KEYHIT 

{CHECK IF KEY HAS HIT 

1079: 

10 13 

88 


BPL 

KEY! 


1078; 

2C 10 CO 39 


BIT 

KEYCLR 

{CLEAR THE KEYBOARD STROBE 

107E: 

EE 05 03 90 


INC 

KEYEXIT 

{SET 'EXIT CAUSED BY KEY’ FLA6 

1081: 

0D 04 03 91 


STA 

KEY 


1084: 

C9 Di 

92 


CMP 

I'O' 

jIF THE KEY NAS A 'Q’ 

1086; 

DO 06 

93 


BNE 

KEYl 


1088: 

20 A1 

10 94 


JSR 

0RCLR 

{CLEAR THE 6RAPK1CS SCREEN 

108B; 

AD 51 

CO 95 


LDA 

TMODE 

{RETURN TO TEXT MODE 


lOBE: 

60 


96 

KEYl 

RTS 





97 

t 



106F; 

A9 

03 

98 

ACIACLR 

LDA 

#3 

1091: 

84 

19 

99 


STY 

YRES 

1093: 

AC 

02 03 100 


LDY 

SLOTADR 

1096: 

99 

BE CO 101 


STA 

STATUS,Y 

1099: 

A9 

14 

102 


LDA 

H14 

109B: 

99 

BE CO 103 


STA 

STATUS,Y 

109E: 

A4 

19 

104 


LDY 

YRES 

lOAO; 

60 


105 


RTS 





106 

t 



lOAl: 

A2 

00 

107 

6RCLR 

LDX 

to 

10A3: 

AO 

00 

loe 


LDY 

to 

lOAS: 

84 

06 

109 


STY 

RADR 

10A7: 

A9 

20 

no 


LDA 

H20 

10A9; 

85 

07 

ill 


STA 

RADR+1 

lOAB: 

BA 


112 


TXA 


lOAC; 

91 

06 

113 

CLRl 

STA 

(RADR1,Y 

lOAE: 

CB 


114 


I NY 


iOAF; 

DO 

FB 

115 


8NE 

CLRl 

lOBl; 

E6 

07 

116 


INC 

RADRn 

10B3: 

E8 


117 


I NX 


10B4; 

EO 

20 

118 


CPX 

tt20 

10B6: 

DO 

F4 

119 


BNE 

CLRl 

lOBS: 

60 


120 


RTS 





121 

t 



10B9: 

AD 

S3 CO 122 

SET6R 

LDA 

MIXED 

ICBC: 

AD 

57 CO 123 


LDA 

HSR 

lOBF; 

AD 

54 CO 124 


LDA 

PASEI 

10C2: 

AD 

50 CO 125 


LDA 

6M0DE 

10C5: 

60 


126 


RTS 





127 

4 



10C6: 

84 

19 

126 

SENDCMD 

STY 

YRES 

IOCS: 

AC 

02 03 129 


LDY 

SLOTADR 

lOCB: 

43 


130 


PHA 


lOCC: 

B9 

BE CO 131 

SENDl 

LDA 

STATUS,Y 

lOCF: 

29 

02 

132 


AND 

t2 

iODl; 

FO 

F9 

133 


BEO 

SENDl 

10D3; 

6B 


134 


PLA 


10D4: 

99 

8F CO 135 


STA 

DATA,Y 

10D7: 

A4 

19 

136 


LDY 

YRES 


;MASTER RESET ACIA 


;1 START,B DATA,! STOP.EKT CLK 


;CLEAR RASE! OF HIRES 


SET MIXED MODE 
USE HIRES 6RAPNICS 
USE PASEI OF HIRES 
SKITCH TO SRAPHICS MODE 


;SEND BYTE IN A TO CAMERA 






The IBM Personal ComputerW)rk Station. 
It’s optional. (But essential.) 



Now, we coiild hard-sell you on its features. Or 
we could soft-sell you on its virtues. Instead, 
we’re going to level with you. 

You don’t have to buy it. 

But we have a hunch that the more you know 
about the IBM Synergetix® PC , 

Work Station the more you’ll 
wonder how your busmess ever 
managed without it. 

Necessity was 
surely the 
mather of 
tliis iiiven- 
tion. 

For as 
more and 

businesses come to rely on the personal com¬ 
puter, new and extraordinary demands are being 
placed on the work environment itself. 

The IBM PC Work Station was specLlically 
developed to meet the challenges of today’s tech¬ 
nology, And seieiitificaDy designed to satisfy the 
various needs of the people who use it, 

It^s not just another pretty desk. 

First and foremost, the IBM PC Work Station 
provides a eonvenienl and compact work space 
that instantly opens up to expand your work 


area. 



In addition, the IBM PC Work Station offers 
added mobility for your personal computer. So 
you gel more mileage out of your invest¬ 
ment as it moves from office to 
office, person to person, solv¬ 
ing problem after problem. 

And since your personal 
computers are as vultier- 
able as they are valuable, 
the IBM PC Work Sta¬ 
tion also functions as a 
security device. 

It deters pilferage by 
providing a self-con¬ 
tained lockable storage 
compartment for your 
CPU, software, key¬ 
board, printer, pro¬ 
gram books and diskettes. 

It also protects valuable uifarmatioii, prohiljit- 
uig unauthorized access to confidential computer 
data by keeping it all secure under lock and key. 


Circle 217 on Inquiry card. 





Last but not least, tlie IBM 
PC Work Station is 
human-factor engi¬ 
neered to meet IBM’s 
strict ergonomic 
standards for 


operator 
comfort. 

For as you 
know, the 
more com¬ 
fortable 

people are, the more productive they can he. 

There’s one more important feature to our PC 
Work Station. It comes equipped with the added 
assurance of IBM quality. But then, that comes 
standard on all IBM products. 

If all this hasn’t convinced you that our PC 

Work Station is as 
essential as it is excep¬ 
tional, we’re sure ihe 
price tag wiU, And 
IBM’s quantity dis¬ 
counts make it abso¬ 
lutely irresistilile. 

To find out just how 
irresistible (or for additional information) call 
IBM Direct toll free at 1 800 631-5582^ ext, 40 or 
visit one of our IBM Product 
Centers, Or send in the coupon 
below. 

The IBM Personal Com¬ 
puter Work Station—busi¬ 
ness people are finding it’s 
one of those luxuries they 
just can’t live without. 


IBM PERSOiNAL COMPUTER WORK STAT[0N 


Mall to: IBM Corporation, Artur IBM Dirf^ct^ 

One Culver Road, Dayton, New Jersey 08810 


NAME__TITLE_ 

COMPANY.__TELEPHON E 

ADDRESS_ 

CITY_S lAl E_ZIP- 


*ln Alaska and Havrad call 1 800 5^6-2484 ext. 40. 
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Listing 

36 continued: 









138 

1 




lODA; 

AD 

01 

03 

139 

SOAK 

LDA 

SOAKTIHE-:’! 

;SOAK FOR NUHBER OF HS 

lODB; 

85 

09 


140 


5TA 

CTR+1 

{SPECIFIED BY SOAKTIHE 

lOOF: 

E6 

09 


141 


INC 

CTR+l 


lOEU 

AD 

00 

03 

142 


LDA 

SOAKTIHE 


10E4; 

85 

08 


143 


STA 

CTR 


10E6i 

E6 

08 


144 


INC 

CTR 


10E8: 

AD 

00 

03 

145 


LDA 

SOAKTIHE 


lOEBi 

DO 

05 


146 


BNE 

SOAKl 


lOEDi 

AD 

01 

03 

147 


LDA 

SOAKTIHEH 


lOFO: 

FO 

08 


148 


BEQ 

S0AK2 


10F2! 

20 

FE 

to 

149 

SOAKl 

JSR 

NSEC 


10F5: 

C6 

08 


ISO 


DEC 

CTR 


10F7: 

DO 

F9 


151 


BNE 

SOAKl 


10F9; 

C6 

09 


152 


DEC 

CTRM 


lOFB: 

DO 

F5 


153 


BNE 

SOAKl 


lOFD: 

60 



154 

SaAK2 

RTS 







155 

1 




tOFE: 

84 

19 


156 

MSEC 

STY 

YRE6 

;1 HILLISECOND LOOP 

1100: 

AO 

C7 


157 


LOY 

tl99 


1102: 

88 



158 

RSECl 

DEY 



1103: 

DO 

FD 


159 


BNE 

NSECl 


1105: 

A4 

19 


160 


LDY 

YRE6 


1107: 

60 



161 


RTS 







162 

t 




1108: 

00 

20 

00 






HOB: 

24 

00 

28 






llOE: 

00 

2C 

00 






nil: 

30 

00 

34 






1114: 

00 

38 

00 






1117: 

3C 



163 

R0HPT8 

HEX 

002000240028002C00300034003B003C 

ms: 

80 

20 

BO 






IllB: 

24 

80 

28 






IIIE: 

80 

CV4 

SO 






1121: 

30 

80 

34 






1124: 

80 

38 

80 






1127: 

3C 



164 


HEX 

80208024802880208030803480388030 

1128: 

00 

21 

00 






112B: 

25 

00 

29 






112E: 

00 

2D 

00 






1131: 

31 

00 

35 






1134: 

00 

39 

00 







113 

3D 

113 

80 21 80 

113 

25 80 29 

113 

80 2D 80 

114 

31 80 35 

114 

80 39 80 

114 

3D 

114 

00 22 00 

114 

26 00 2A 

114 

00 2E 00 

115 

32 00 36 

1154 

00 3A 00 

1157 

3E 

1158 

80 22 80 

USB 

26 80 2A 

USE 

80 2E 80 

1161 

32 80 36 

1164 

80 3A 80 

1167 

3E 

1168 

00 23 00 

116B 

27 00 28 

116E 

00 2F 00 

1171 

33 00 37 

1174 

00 38 00 

1177 

3F 

1178 

80 23 80 

I17B 

27 80 2B 

117E 

80 2F 80 

1181 

33 80 37 

1184 

80 3B 80 

1187 

3F 1 

1188 

28 20 28 

118B 

24 28 28 

I18E 

28 2C 28 

1191 

30 28 34 

1194 

28 38 28 

1197 

3C 1 

1198 

A8 20 A8 

1198 

24 A8 28 

119E 

A8 2C AB 

llAl 

30 A8 34 

11A4 

AB 38 AB 


165 


HEX 002100250029002D003I00350039003D 


166 


167 


i6B 


169 


170 


171 


HEX 8021802S8029S02D8031S0359039803D 


HEX 00220026002A002E00320036003A003E 


HEX 8022e026602A802E8032e036803A893E 


HEX 002300270028002F00350037003B003F 


HEX 80238027802B892Fe0338037803B803F 


HEX 2820282428282B2C28302S342838283C 


Lts(jn« continued on page 518 




Introducing a sensible solution 
to the problems of dBASE 11 



dBASE! 

The Sensible Solution 

Records Per File 

65,535 

999,999 

Maximum Record Size 

1,024 bytes 

1,536 bytes 

Fields Per Record 

32 

384 

Key Fields Per File 

1 

10 

Number of Files 

Simultaneously Accessible 

2 

10 

Number of Screens Per Program 

Limitedby 
system memory 

Limited only by 
system storage 

Data Dictionary 

No 

Yes 


We don't mean to debase dBASE H, but if 
you're looking for a data base manager that's long 
on features, dBASE II can oome up a little short. 

For instance, a single dBASE 11 record can only 
contain 32 fields. And when you need to share 
information between one file and another, you can 
only access two at a time. 

So, as good as dBASE II is, its limitations can 
quickly paint you into an electronic comer. 

And that's why we created The Sensible Solution. 

Finally 

A sensational relational. 

Along widi all the usual things you expect 
from a data base manager, The Sensible Sdution lets 
you handle the kind of tough assignments that 
dBASE n can't: 

You can design data files with more than 300 
variables. You can create reports using 10 different 
files at once. You can even set up file locking for 
multi-user computers. 


Ready to get down to business 

A data base manager without ready-to-run 
application programs is hardly worth the disk it s 
copied on. 

So, along with The Sensible Solution, you can 
also add The Sensible Solution Bookkeeper™ or 
Sensible Mdndgement™ our complete oneentry 
accounting and management system. 

They're both affordable. Business-tested. And 
supplied with source code so you can make your 
own modifications. 

A sensible trial offer. 

When you purchase The Sensible Solution, 
we'll send along a special trial disk that lets you cr^te 
forms and enter a limited number of records. 

If, after 30 days, you're not satisfied, just return the 
unopened master system disk for a full refund. 

So why not take us up on our trial offer? You ve 
got nothing to lose. 

Except the problems of dBASE II. 


The Sensible Sdutiori" 

To order, write or call: O'Hanlon Computer Systems, 11058 Main Street, Bellevue, WA 98004 USA, 

Phone (206) 454-2261. Prices: The Sensible Solution—$695, Sensible Solution Bookkeeper—$495, Sensible 
Management—$895. In Washington, add 6.5% state tax. VISA, Mastercard and dealer inquiries welcome. 

dBASE n IS i trademirk erf Ashton-Tate. Sen3a]j0 SotuJion, SensaUe Sdution Bookkeeper and Sensibfe Scrfutio^ M&ndgement die tradetndrks cJ O'Uaabn CbiTipiiJEr SystenE. he. 


Circle 332 on inquiry card. 
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HEX AB2OA82tAS28AS2CA03Me34Ae3BAe3C 


^ Listing lb continued: 

® IlA7i 3C 172 

I llAB: 28 21 2fl 

llAB; 25 2S 2? 
IIAE: 28 2D 28 
1181: 31 28 35 
1184: 28 39 28 
1187: 3D 173 

1188: A8 21 AB 
1188: 25 A8 29 
IIBE: AB 2D AS 
licit 31 A8 35 
ltC4: A8 39 A8 
ilC7: 3D 174 

tlCB: 28 22 28 
llCBi 26 28 2A 
IICE: 28 2E 28 
lIDh 32 28 36 
ilD4: 28 3A 28 
11D7: 3E 175 

ilDB: A8 22 A8 
IIDB; 26 AS 2A 
IIDE: A8 2E A8 
llElt 32 AS 36 
11E4; A8 3A AB 
11E7: 3E 176 

11E8: 28 23 28 
tlED: 27 28 28 
llEE; 28 2F 28 
llFl: 33 28 37 
riF4: 28 38 28 
11F7: 3F 177 

IIFS: A8 23 A8 
IIFB: 27 AS 28 
IIFE: A8 2F AB 
1201; 33 AS 37 
1204; AB 38 AB 
1207: 3F 178 


HEX 28212825282928202831283528392830 


HEX Ae21A82SA829A82DAB31A83SA839AB3D 


HEX 2B222826282A2B2E2B322B36283A2B3E 


HEX A822AB26AB2AA82EA832A836Aa3AA83E 


HEX 282328272B2B282F283328372B38283F 


HEX A823AB27AB2BA82FA833Ae37A83BA83F 


--EHD A88EHBLY-- 


ERR08S: 0 


520 BYTES 


SrnBOL TABLE - ALPHABETICAL ORDER: 


ACIACLR >=410BF 

BEEP 

-$C030 

DATA 

=4C08F 

BET 

*11027 

K6R 

»«057 

KEY 

*40304 

KEYEXIT M0305 

KEYHIT MCOOO 

HSECi 

-11102 

NDONE 

=41067 

N0RH2 

=«104D 

N0RH3 

*41053 

PA6E1 

s»C054 

RADR 

*406 

SEHDl 

^IIOCC 

SENDCHD «I10C6 

SOAK 

»tl00A 

SOAKl 

*410F2 

STATUS MC06E 

TRODE 

*4C0S1 


SYHBOL TABLE - NURERICAL ORDER: 


RADR 

=406 

CTR 

*408 

SLOTADR 

*40302 

R0NSTART*40303 

NSTART 

*41003 

NENRON *41015 

N0RH2 

=41040 

N0RH3 

*41053 

KEY! 

=4108E 

ACIACLR *4108F 

SET6R 

*41089 

SENDCHD *410C6 

SOAK! 

*410F2 

SOAK2 

=410FD 

RONPTR 

=41108 

KEYHIT =4COOO 

BflODE 

=4C050 

THODE 

*4C051 

HSR 

*4C057 

STATUS *4C08E 


CLRl 

*410AC 

CTR 

*408 

6H0DE 

*4C0S0 

BRCLR 

*4!0A1 

KEYl 

*410BE 

KEYCLR *4C010 

NIXED 

=4C053 

NSEC 

*410FE 

NENRON 

*41015 

NORHl 

*4103A 

N0RN4 

*4105E 

NSTART *41003 

ROW>TR 

*41108 

ROHSTART*40303 

SET6R 

*410B9 

SLOTADR *40302 

S0AK2 

YRE6 

*410FD 

*419 

S0AKTIHE*40300 


YRE6 

=419 

SaAKTIRE*40300 

KEY 

*40304 

KEYEXIT 

>40305 

BET 

*41027 

NORNt 

■4103A 

N0RH4 

*410SE 

NDONE 

*41067 

GRCLR 

*410At 

CLRl 

■410AC 

SENDl 

*410CC 

SOAK 

*410DA 

NSEC 

*410FE 

NSECl 

*41102 

KEYCLR 

*4COtO 

BEEP 

*4C030 

NIXED 

*4C053 

PA6E1 

*4C054 

DATA 

=4C08F 




Listing 2a: TTie BASIC portion of the GREY16 program that produces dithered gim/'Scale 
output on the Apple U's video screen from the Micro D-Cam's output. 


10 REH 6REYt6BAS 
12 REH 

13'REH COPYRIBHT (Cl 1983 
IS REH BY CIRCUIT CELLAR, INC. 

17 REN 

18 REN 'LOAD ROUTINES AND INITIA 

LITE VARIABLES 

19 REH 


Listing continued on page 520 



Will This Happen 

to You? 

NOT IF YOU BUY YOUR PRINTER 
FROM... 


After reading this issue of BV^TE Afagazmet you are now fully aware of 
the many outstanding printers on the market today. But what you 
might not be aware of is that the printer you like best, might not be 
compatible with your computer and software. {The picture above is 
good example of printer incompatibifity). At the Printer Store, we 
specialize in printers, so our experienced professional staff can help 
you choose the right printer for your personal and business needs. If 
you want the Best Value, Low Price, Product Availability, and 
Support, call The Printer Store and ask us about: 

• FREE TECHNICAL CONSULTATION 

• FULL AFTER SALE SUPPORT 

• FULL FACTORY AUTHORIZED SERVICE 



E :. ITOH 8510 
3 row filer 

120 CPS - 1 3K Buffer - 144x60 dots 1 inch 
^Jx9 dot matrix - Proportional Spacing - 8 Character 
sizes - 5 unique alphabets - Greek character set - 
Graphic symbols - bi-directional, logic-seeking - 
^djustabie tractors - Single-sheet friction feed - 
^rtical & horizontal tabbing. 

ITOH 8510 Prowriter.List $795 $395 


DOT MATRIX PRINTERS 


LETTER QUALITY PRINTERS 


BROTHER 

HR-1 



5 


EPSON SERIES 

FX 80 

S CALL 

FX 100 

S CALL 

OKIOATA SERIES 

e2A 

S CALL 

83A.... 

.S CALL 

92 A. 

S CALL 

93A. 

S CALL 

84 (parallel) 

S GALL 

C. ITOH SERIES 

8510 Prowriter 

S 395 

Prowriter II 

S CALL 

New? Banana 

S 239 

IDS SERIES 

Microprism 480 

S CALL 

Prism 80 

S CALL 

Prism 132 

S CALL 

BEMINI SERIES 

Gemini 10X 

S CALL 

Gemini 15 

S CALL 

NEC B023... 

.S 419 

Toshiba P 1350 ... 

.S 1750 


BROTHER SERIES 


HR-1 (parallel) ... 

.5 CALL 

HR-1 (serial)...... 

.S CALL 

HR-15.... 

. .,$ CALL 

COM REX SERIES 

CR-1 (parallel).. 

$ 795 

CR-1 (serial)... 

.$ 805 

cR-2. 

.S CALL 

C.ITOH SERIES 

F-10 40 CPS. 

..$ CALL 

F10 55 CPS .. 

.S CALL 


Daisywriter 43K..$ CALL 


NEC SERIES 


3510 

. $ CALL 

3530 

.S CALL 

3550 

..CALL 

7710 

.5 Z4Zb 

7720 

.S 2900 

7730 

$2400 

NEC Accesssries... 

.S CALL 


• 16 CPS - Bi-directional - Super and Subscript 

• ISM Setectric type ribbon - Prints up to 6 copies 

• Ideal for word processing 

Parailel...List 1100 $Call 

Serial ...List 1200 $Call 


INTERFACE EQUIPMENT 


Apple Dumpling. SMS 

Grappler Plus .$ CALL 

Complete stock of 
Epson Accessories S CALL 
Custom Printer Cables lor 
Apple, Atari. IBM 
TRS-BO SCALL 


Printer Stands large .. S95 
Printers Stands: small. $25 
Printer Ribbons ... $ CALL 
Printer Sound Ernrilosuraf CALL 
Vic 20VComm 
64 Interface .. .$ CALL 


PRINTERSiTVPEWRITERS 

Wt specialize in typewriters that can be used as 
printers. Please call for pricing nnd information. 


We carry a full line of Cables and Accessories 
Call ( 714 ) 241-0701 and ask us about... 


1) LOW PRICES 

2) SAME DAY SHIPPING 

3) FREE TECHNICAL SUPPORT 

4) FULL SERVICE OPTION 


PHONE REBATE 

THE ■- 


Printer 


We are so confident oi our LOW PRICES and SliPPORT that we 
are going to ask yon to make the initial investment by calling 
us In retLirn. when you buy your printer from us. we wiH =obate 
the cost of your call and deduct it from your invoice. 


HIJW TO OROER: Our phone tines are open frcrnn 8 a.m to 6 p rri. PST, Mandey- 
Frlday We accept VISA. MASTEBCHARGE (at no extra charge], personal 
checks take two weeks to dear CODs accepted Same-day shipment on 
orders placed bet ore t p.m. ManutacUirer's warranty applicable on all equip¬ 
ment Prices subiect to change 

Girds 373 on Inquiry card. 


STORE - 2720 S. Harbor Blvd., Suite E, Santa Ana, CA 92704 


* The Pririter Store. 1983 
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Listing 2a continued: 

20 H6R : TEH : HONE ; PRINT CHR« 
HI'BLOAD GREY16-48IC 

40 HRH = 40?6:FULL = 4«99:6Y = 41 
02 

50 CAN s NRH 

60 SOAK = 256:LO - 128:HI = 384 

70 INC = (HI - LO) / 15 

80 SL » 768:SH * 769:ST = 770:SP * 
771:KEV » 772:KP » 773:EI = 

774 

90 HONE : INPUT 'ENTER CAHERA S 
LOT: *iSN: IF SK < I OR SN > 

7 THEN 90 

100 POKE ST,SN t 20: REN 'SLOT N 
UNBER 

110 POKE SP,0: REH 'SCREEN POSIT 
ION 

117 REH 

118 REH 'KEYBOARD PROCESSOR SEC 

119 REH 

120 POKE SH, INT (SOAK / 256): POKE 
SL,SOAK - INT (SOAK / 256) t 
256: REH 'SOAK TIHE 

130 HOHE : VTAB 21: PRINT TAB( 

11);'CURRENT EXP: 'SOAK' KS 
•: PRINT : PRINT 'LO EXP: * 
{LOj* HS 'i TAB( 241}'HI EX 
P; 'jHI;' HS ’ 

140 CALL CAN: REH 'READ CAHERA A 
ND DISPLAY PICTURE IN CURREN 
T NODE 

150 IF NOT ( PEEK (KP)) THEN 14 
0; REH 'CHECK FOR KEYPRESS 

160 KEY* = CHR4 ( PEEK (KEY) - 1 
28) 

170 IF KEY* » 'E* THEN 400: REH 
■CHANGED EXPOSURE 

180 IF KEY* «= 'O' THEN TEXT ; HOHE 
: END : REH 'SUIT PROBRAH 

190 IF KEY* » 'N' THEN CAH = NRH 
: H8R : REH 'NORHAL SUE 


200 IF KEY* *= *F' THEN CAH » FUL 
L: H6R : REH 'FULL SUE 
210 IF KEY* = '6' THEN 60SU8 30 
0: REH 'CREATE GREYSCALE PIC 

220 IF KEY* » 'S' THEN 60SUB 60 
0: REH 'SAVE PICTURE 
230 GOTO 120 

297 REH 

298 REH 'CREATE GREYSCALE PIC 

299 REH 

300 HOHE : VTAB 22: PRINT 'COUNT 
BONN: ■; 

310 POKE SL,LO - INT (LO / 256) 

* 256: POKE SH, INT (LO / 2 
56); POKE El,INC: REH 'POKE 
STARTING EXPOSURE AND EXPOSU 
RE INCRENENT 

320 CALL GY: REH 'CREATE PIC 
330 HOHE : VTAB 22: PRINT 'HIT ' 

S’ TO SAVE,': PRINT ' ANY OT 
HER KEY TO CONTINUE.'; GET K 
EY» 

340 RETURN 

397 REH 

398 REH 'CHANGE EXPOSURE 

399 REH 

400 HOffi : VTAB 22: PRINT 'CHANG 
E CURRENT, LO, OR*: INPUT ' 

HI EXPOSURE? (C,L,H); 'jCH* 

410 IF CH* * " THEN 120 
420 IF CH* < > 'C THEN 460 
430 INPUT 'ENTER NEN CURRENT: '; 

NE*; IF HE* » " THEN 540 
440 NE = VAL (HE*); IF NE < 1 OR 
HE > 8000 THEN 430 
450 SOAK - NE: GOTO 540 
460 IF CH* < > 'L' THEN 500 
470 INPUT 'ENTER KEN LO: 'jNE*: IF 
NE* s " THEN 540 
480 NE » VAL (NE*): IF NE < 1 OR 
NE > 8000 OR NE > HI THEN 47 


0 

490 LO = NE: GOTO 540 
500 IF CH* < > 'H' THEN 400 
510 INPUT 'ENTER NEN HI: 'jHE*: IF 
NE* » " THEN 540 
520 NE = VAL (NEt): IF NE < 1 OR 
NE > 8000 OR NE < LO THEN 51 
0 

530 HI « NE 

540 INC » (HI - LO) / 15 
550 GOTO 120 

597 REH 

598 REH 'SAVE PICTURE ON DISK 

599 REH 

600 HOKE : VTAB 22: PRINT 'ENTER 

A NAHE FOR'; INPUT 'THE PIC 
TURE; 'jNA* 

610 IF LEN (NA*) < 0 THEN RETURN 

620 PRINT CHR* (4)’DSAV£ 'NA*', 
A*2000,L*2000' 

630 HOKE : RETURN 


Listing 2b; Assembly~language listing of the 
machine<ode portion of the GREY16 program, 
called from BASIC. 


1 ttuttttttmtmtmmmm 

2 t 

3 I GREY16-48K 

4 t 

5 t COPYRIGHT (C) 1983 

6 t BY CIRCUIT CELLAR, INC. 

7 t 

8 mmtmmmmutmttm 


9 

10 

t 

DR6 

*1000 

11 

KEYHIT 

EQU 

«C000 

12 

mm 

EQU 

*C010 

13 

BEEP 

ESU 

*C030 

14 

GHQBE 

EOU 

*C050 

15 

THODE 

EQU 

«C0S1 




One company has sold more printers 
to this planet than anybody. 



By now^ that shouldn't come as any surprise. 
After all, we invented digital printers for the 1964 
Tokyo Olympics. 

Since then, we've built more print mecha¬ 
nisms than the rest of the world combined. 
Including the world's smallest printers, the 
world's most reliable printers and the world's 
first disposable print head. 

And today we are proud — but not surprised 
— to say that the world's best selling printers 
for small computers 
have the Epson name 
right on the front. 

But the really 
amazing fact about 
Epson printers is this: 
they don't cost any 
more than other 
printers. In fact, they 


frequently cost less. 

Here's how we got to be the world's best¬ 
selling printers: by building a quality product, by 
pricing it fairly and by standing behind it. That's 
the way we've done business for almost 20 years. 

Only one printer can claim to be "number one." 
And measured by popular acceptance, by techno¬ 
logical innovation, by honest-to-gpodness value, 
not to mention sheer weight of numbers, that 
printer is Epson. 

Number One. 
And built like it. 

EPSON 

EPSON AMERICA. INC 
3415 Kashiwa Street 
Torrance, CA 90505 


New Epson RX and FX dot matrix printers. At computer stores now. 

Please call (800) 421-5426 for the dealer nearest you. In California, (213) 539-9140. 




Circle 176 on inquiry card. 
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LisWn^ 2b continued: 


1000: 4C 
1003: 4C 
1006: 4C 


16 

RIXES 

EOU 

tC0S3 

17 

PA6E1 

EOU 

tC054 

18 

HSR 

EOU 

♦Cfl57 

19 

STATOS 

EOU 

ICOBE 

20 

DATA 

EOU 

tCOBF 

21 

PRBLNK 

EOU 

$F94B 

22 

PRHEX 

EOU 

IFDE3 

23 

1 



24 

TBOFFER 

EOU 

*3000 

25 

I BUFFER 

ECU 

*4000 

26 

6RTABLE 

EOU 

*5000 

27 

t 



28 

SOAKTIHE EOU 

*300 

29 

SLOTADR 

EOU 

*302 

30 

ROHSTART EOU 

*305 

31 

KEY 

EOU 

*304 

32 

KEYFLA6 

EOU 

*305 

33 

INCRKENT EOU 

*306 

34 

t 



35 

RADR 

EOU 

*06 

36 

BEST 

EOU 

*08 

37 

DE8T2 

EOU 

*1C 

36 

CTR 

EOU 

*19 

39 

YRE6 

EOU 

*1B 

40 

TNP 

EOU 

*IE 

41 

COUNT 

EOU 

*1F 

42 

TABLE 

EOU 

*ES 

43 

IMAGE 

EOU 

*ED 

44 

KEEPCNT 

EOU 

*F9 

45 

KEEPFLG 

EOU 

*FA 

46 

t 



47 

TEMPI 

EOU 

*06 

48 

TEHP2 

EOU 

*07 

49 

TEHP3 

EOU 

tic 

SO 

TEMP4 

EOU 

*1D 

51 

TEMP5 

EOU 

*1B 

52 

t 



09 10 53 


JMP 

NORMPIC 

98 10 54 


JMP 

FULLPIC 

15 11 55 


JMP 

GREY 


;NORMAL PIC (2561641 

;FULL SIZE (256X128 ENNANCEDI 

;6REYSCALE (16 LEVELS OF 6REY) 


56 t 

57 I 


1009 

20 34 12 58 

NORMPIC 

JSR 

SET6R 

;SET GRAPHICS ON 

lOOC 

20 OA 

12 59 

NSTART 

JSR 

ACIACLR 

5 FLUSH THE INPUT BUFFER 

lOOF 

A9 03 

60 


LDA 

«tD3 

;SEND COMMAND TO SOAK N/O SEND 

toil 

20 41 

12 61 


JSR 

SENDCMD 


1014 

20 55 12 62 


JSR 

SOAK 

;MA1T EXPOSURE TINE 

1017 

A9 CO 

63 


LOA 

t*CO 

;SEND IMAGE N/O SOAK 

1019 

20 41 

12 64 


JSR 

SENDCMD 

5(ALT,NIDEPIX,7BIT-256 X 641 

lOIC 

A2 00 

65 


LOX 

40 

;INITIALIZE THE RON INDEX 

lOlE 

AO 00 

66 

NEHROH 

LOV 

40 

;START NXT RON, INIT COL INDEX 

1020 

BD F4 

13 67 


LDA 

RONPTR,X 

;GET FIRST RON ADDRS 

1023 

18 

68 


CLC 



1024 

60 03 03 69 


ADC 

RONSTART 

}0-SEL£CT UPPER 1/3 OF SCREEN 

1027 

85 06 

70 


STA 

RADR 

?*28-HlD 1/3, *50-B0T 1/3 

1029 

E8 

71 


INX 


;RADR HAS ADDRS OF CUR RON 

102A 

80 F4 13 72 


LDA 

RONPTR,X 


102D 

85 07 

73 


STA 

RADR-^1 


102F 

E8 

74 


INX 


;POINT X-RE6 TO NEXT ADDRESS 

1030 

84 IB 

75 

GET 

STY 

YRE6 

;6ET NEXT BYTE FROM CAMERA 

1032 

AC 02 03 76 


LOY 

SLOTADR 

;LOAD OFFSET TO CAMERA SLOT 

1035 

B9 8E CO 77 


LDA 

STATOS,V 

;CHECK IF NXT BYTE HAS ARRIVED 

1038 

4A 

78 


LSR 



1039 

60 21 

79 


BCS 

C15 

;IF BYTE AVAILABLE THEN BRANCH 

I03B 

A9 00 

80 


LDA 

40 

;IF BYTE NOT AVAILABLE THEN 

1030 

85 19 

81 


STA 

CTR 

[SET UP TIMEOUT COUNTER 

103F 

A9 15 

82 


LDA 

4*15 


1041 

85 lA 

83 


STA 

CTR+1 


1043 

C6 19 

84 

CO 

DEC 

CTR 

jCHECK FOR BYTE TILL TIMED OUT 

1045 

00 OF 

85 


BNE 

Cl 


1047 

C6 lA 

86 


DEC 

CTR+1 


1049 

00 OB 

87 


BNE 

Cl 


104B 

AD 30 CO 88 


LDA 

BEEP 

;IF TIMED OUT, CLICK SPEAKER 

104E 

AO 00 CO 89 


LDA 

KEYHIT 

;CHECK FOR KEYPRESS 

1051 

30 10 

90 


BMI 

NDONE 

;IF KEY HIT, RETURN TO BASIC 

1053 

4C OC 10 91 


JMP 

NSTART 

$ELSE, RESTART CMD SEfiUENCE 

1056 

B9 8E CO 92 

Cl 

LDA 

STATUS,Y 


1059 

4A 

93 


LSR 



lOSA 

90 E7 

94 


BCC 

CO 


lose 

B9 8F CO 95 

CIS 

LDA 

DATA.Y 

;HHEN BYTE AVAILABLE GET IT 

105F 

A4 18 

96 


LDY 

YREG 

iRESTORE COL POINTER TO Y-REG 

1061 

CO 28 

97 


CPY 

440 

;IF PAST 40TH BYTE IN CURRENT 





Unless you want the best price, performance and quality. 


The other guys’ printers have always been ade¬ 
quate. But why settle for adequate when you can 
have the best. The quiet new Riteman personal 
printer from Inforunner for your computer. 

Made possible by over 38 years of manufac¬ 
turing expertise, Inforunner has produced the 
best printer ever. Inch for inch, we’ve packed 
more heavy-duty quality and performance inside 
our compact Riteman printers at a lower cost 
than the competition. 

Compare feature for feature. With the 
Riteman you get uni- or bi-directional printing 
running easily at 120 cps with friction, pin, and 
tractor feed at no extra cost. You can use your 
own stationery, labels, fan fold or pin feed paper. 
So all your printing gets done faster. 

The Riteman is Epson-compatible for inter¬ 
facing with most personal computers. Like 


Apple and IBM. And with a wide variety of 
print modes including italics, super and sub¬ 
scripts with true descenders. So your letters and 
other printouts look their best. 

And it runs with many popular software 
packages including graphics. 

See for yourself how easily this incredibly 
low-priced printer, with the best price/perfor¬ 
mance/quality combination, fits into a briefcase 
— at your nearest computer dealer. 

ASK YOUR DEALER or call toll free 
(800) 824-3044. In California (800) 421-2551. 
Inforunner Corporation, 1621 Stanford Street, 
Santa Monica, CA 90404. 

Inforunner’s Riteman 

DfSTKIBUTKnwniiLrWHlK 


Appip iH :i nigituerHl iraflrnuirk of .'\piik' Ins-. IBM is a regist^nxl irRdpmnrk of IBM Cnrnormum Epson ia a regiatereff irailemark rjf Epstun America 
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Listing 2h continued: 





1063: 

80 02 98 


86E 

C3 

IRON THEN 80NT PUT ON SCREEN 

1065: 

91 06 99 


STA 

(RADRl.Y 


1067: 

C8 100 

C3 

INY 


llNCRENENT COLUNN POINTER 

1066: 

CO 25 101 


CPY 

#37 

;CHECK FOR END OF COLUNN 

106A: 

DO C4 102 


BNE 

SET 

}IF NOT, GET THE NEXT BYTE 

t06C: 

EO 80 103 


CPI 

i$80 

iCHECK FOR END OF 1NA6E 

106E: 

DO AE 104 


BNE 


;60T0 NEXT RON 

1070: 

A9 D1 105 

NDONE 

LOA 

l»01 


1072: 

20 41 12 106 


JSR 

SENDCND 

{REFRESH K/0 SENDING 

1075: 

A9 20 107 

DOKEY 

LOA 

«$20 


1077: 

80 04 03 108 


STA 

KEY 

{CLEAR 'KEY HIT’ VALUE 

107A: 

A9 00 109 


LOA 

40 


107C: 

BD 05 03 110 


STA 

KEYFLA6 

{CLEAR ’KEY HIT’ FLAG 

107F: 

AO 00 CO 111 


LDA 

KEYHIT 

{LOOK AT KEYBOARD 

1082: 

10 13 112 


BPL 

01 

{BRANCH IF NO KEYPRESS 

1084: 2C 10 CO 113 


BIT 

KEYCLR 

{CLEAR KEYBOARD STROBE 

1087: 

EE 05 03 114 


INC 

KEYFLAS 

{SET ’KEY HIT’ FLAG 

t08A: 

80 04 03 115 


STA 

KEY 

{SAVE KEYPRESS 

1080: 

C9 01 116 


CNP 

#•9* 

{CHECK IF ’8’ KIT 

iOSF: 

DO 06 117 


BNE 

D1 

{IF NOT, RETURN 

1041; 

20 1 C 12 lie 


JSR 

6RCLR 

{CLEAR GRAPHICS SCREEN 

1094: 

AD 51 CO 119 


LDA 

THODE 

{SET TE«T NODE 

1097; 

60 120 

D1 

RTS 


{RETURN TO BASIC 


121 

t 




1098: 

20 34 12 122 

FULL?1C 

JSR 

SET6R 

{SET GRAPHICS ON 

1098: 

20 A7 10 123 


JSR 

TAKEPIC 

{TAKE A PICTURE 

109E: 

20 03 12 124 


JSR 

NOVE 

{HOVE TO CORRECT BUFFER 

lOAl: 

20 A3 12 125 


JSR 

DISPLAY 

{TRANS INAGE TO HIRES SCREEN 

10A4: 

4C 75 10 126 


JHP 

DOKEY 

{CHECK FOR KEYPRESS 


127 

t 




10A7; 

20 OA 12 128 

TAKEfIC 

JSR 

ACIACLR 

{CLEAR ACIA 

ICAA: 

A9 FB 129 

START 

LDA 

ItFB 


lOAC: 

20 41 12 130 


JSR 

SENDCND 

{TELL CANERA TO SOAK N/0 SEND 

lOAF: 

20 55 12 131 


JSR 

SOAK 

{NAIT EXPOSURE TINE 

1082; 

A9 E8 132 


LOA 

«IE8 

{TELL CANERA TO SEND INA6E 

1084: 

20 41 12 133 


JSR 

SENDCND 

{(N0ALT,HI0EPIX.8BIT-512X12e) 

1087: 

A9 00 134 


LDA 

KIBUFFER 

{SET UP BUFFER ADDRESS 

1089: 

85 06 135 


STA 

RADR 


1088; 

A9 40 136 


LDA 

#>1B0FFER 


1080: 

85 07 137 


STA 

RAORil 


108F: 

A9 20 138 


LDA 

«<20 

{INIT KEEP COUNTER 


lOCl: 

85 F9 

139 


STA 

KEEPCNT 


10C3; 

A9 01 

140 


LDA 

t$ot 

{INIT KEEP FLAH 

IOCS: 

85 FA 

141 


STA 

KEEPFLG 


10C7; 

AO 00 

142 


LDY 

#0 


10C9: 

AE 02 03 143 


LDX 

SLOTADR 

{GET SLOT ADDRESS 

lOCC: 

A9 00 

144 

6STAT 

LDA 

40 


lOCE; 

85 19 

145 


STA 

CTR 

{SETUP TINER FOR TIHEOUT 

lODO: 

BD 8E CO 144 


LDA 

STATUS,! 

{CHECK IF BYTE READY 

10D3: 

4A 

147 


LSR 



1004: 

C6 19 

148 


DEC 

CTR 

{LOOP UNTIL CHAR AVAIL 

10D6: 

DO 06 

149 


BNE 

NOHANG 

{OR TIRED OUT 

1008; 

AD 30 CO 150 


LDA 

BEEP 

{IF TINED OUT, CLICK i RESTART 

1008; 

4C AA 10 151 


JNP 

START 


lODE: 

90 EC 

152 

NOHANG 

BCC 

6STAT 


lOEO; 

AS FA 

153 


LDA 

KEEPFLG 

{KEEP OR DISCARD? 

10E2; 

FO 08 

154 


BE9 

IGNORE 


I0E4: 

BD 8F CO 155 


LDA 

DATA,! 

{GET BYTE 

10E7: 

91 06 

156 


STA 

(RADR),Y 

{STORE BYTE IN BUFFER 

10E9; 

4C EF 10 157 


JNP 

CONT 


lOEC; 

BD 8F CO 158 

IGNORE 

LDA 

DATA,! 

{GET BYTE, BUT DISCARD 

lOEF; 

C6 F9 

159 

CONT 

DEC 

KEEPCNT 

{DECRENENT COUNTER 

lOFl: 

DO OA 

160 


BNE 

CONTI 


10F3; 

A9 20 

161 


LDA 

4420 

{INIT COUNTER 

10F5; 

85 F9 

162 


STA 

KEEPCNT 


iOF7; 

A5 FA 

163 


LDA 

KEEPFLG 


10F9; 

49 01 

164 


EOR 

4<0i 

{TOGGLE KEEP FLAG 

lOFB: 

85 FA 

165 


STA 

KEEPFLG 


lOFD; 

A5 FA 

166 

CONTI 

LDA 

KEEPFLG 

{CHECK KEEP FLAG 

lOFF: 

FO CB 

167 


8EQ 

GSTAT 

{IF IGNORING, DONT INCR PNTRS 

1101: 

CB 

168 


INY 


{INCRENENT POINTER LO 

1102: 

DO C8 

169 


BNE 

GSTAT 


1104; 

E6 07 

170 


INC 

RADRtl 

{INCRENENT POINTER HI 

1106; 

A5 07 

171 


LDA 

RADRn 


1106; 

C9 50 

172 


CNP 

4450 

{CHECK IF DONE 

IlOA: 

DO CO 

173 


BNE 

GSTAT 

{GET NEXT BYTE 

HOC: 

A9 F9 

174 


LDA 

44F9 

{TELL CANERA REFRESH N/O SEND 

IlOE: 

20 41 

12 175 


JSR 

SENDCND 


nil: 

20 F2 

12 176 


JSR 

ENHANCE 

{ENHANCE INAGE 

1114; 

60 

177 


RTS 





178 

1 





Listing continued on page 526 





Now 

your personal computer 
gives you a direct line to 
technical career opportunities. 

It’s free, It’s confidential, 
it’s CLEO. 

• CLEO is technical help-wanted advertising that talks back. 

Just specify the job categories, companies, or geographic locations that 
interest you—CLEO calls up appropriate ads right on your screen. 

• CLEO is absolutely free to the user—your only cost is the 

price of a phone call, 

• CLEO lets you apply for technical career opportunities right 
from your own terminal—to employers whose advanced projects demand 

a state-of-the-art medium to reach the elite personnel they need. 


Access CLEO today at (415) 482-1550 (408) 294-2000 
(213)618«800 (714)476-8800 (619)224-8800. 

Access assistance: (213) 618-1525 



Computer Listings of Employment Opportunities 



300 BAUD, ful! duplex, 
standard ASCI! code. 

An electronic publishing 
activity of The 
Copley Press, Inc. 


Recruitment advertisers—speak through the technical market's own medium, at a price you can 
afford. Call (213) 618-0200 collect to find out how you can place your ad on CLEO. 
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Listing 2b continued: 


ills 

fl9 

00 

179 

6REY 

LDA 

KeRTASlE 

jIHIT TABLE POINTERS 

ni7 

85 

EE 

180 


STA 

TABLE 


U19 

A9 

50 

181 


LDA 

t>6RTABLE 


lUB 

05 

EC 

102 


STA 

TABLE+1 


1110 

AO 

00 

183 


LDY 

HOC 


11 IF 

98 


184 

CLRl 

TVA 


iCLEAR BREVSCALE COUNTER TABLE 

1120 

91 

EB 

185 


STA 

(TABLE!jY 


1122 

EA 

EB 

106 


im 

TABLE 


1124 

DO 

F9 

187 


BRE 

CLRl 


112i 

E6 

EC 

100 


IHC 

TABLE+l 


H28 

A9 

90 

109 


LDA 

l>6fiTA8LE+*4000 

112A 

C5 

EC 

190 


CRP 

TABLEtl 

;CHECK FOR END 

112C 

DO 

FI 

191 


BNE 

CLRl 


112E 

A9 

OF 

192 


LDA 

•*0F 

;INIT ETPOSURE COUNTER 

1130 

85 

IF 

193 


STA 

COUNT 


1132 

A5 

IF 

194 

NEKTPIC 

LDA 

COUNT 


1134 

20 

£3 FD 195 


JSR 

PR0EX 

;DISPLAY COUNT FOR COUNTDONN 

1137 

20 

48 F9 196 


JSR 

PRBLNK 

;LEAVE THREE SPACES 

113A 

20 

A7 10 

197 


JSR 

TAKEPIC 

STAKE A PICTURE 

113D 

A9 

00 

198 


LDA 

KSRTABLE 

jINIT TABLE AND BUFFER PNTRS 

113F 

85 

ED 

199 


STA 

INAGE 


1141 

85 

EB 

200 


STA 

TABLE 


1143 

A9 

30 

201 


LDA 

DTBUFFER 


1145 

85 

EE 

202 


STA 

IHAGEM 


1147 

A9 

50 

203 


LDA 

DGRTABLE 


1149 

85 

EC 

204 


STA 

TABLEtl 


114B 

AO 

00 

205 


LDT 

ttoo 


1140 

A2 

04 

206 

UnSYTE 

LDK 

1404 


114F 

61 

ED 

207 


LDA 

(inA6E),Y 

i6£T NEXT BYTE 

1151 

85 

IE 

208 


STA 

TNP 


1153 

06 

IE 

209 

LOADTBL 

ASL 

THP 

sTEST EACH BIT IN THE BYTE 

1155 

A9 

00 

210 


LDA 

tioo 


1157 

90 

02 

211 


BCD 

ZERO 


1159 

A9 

01 

212 


LDA 

HOI 


115B 

06 

IE 

213 

ZERO 

ASL 

TNP 


I15D 

90 

03 

214 


BCC 

ZEROl 


115F 

18 


215 


CLC 



1160 

69 

10 

216 


ADC 

HIO 


il&2 

18 


217 

ZERDl 

CLC 



11&3 

71 

EB 

218 


ADC 

(TABLE) 

SAHD INCR APPROPRIATE CNTRS 

llfiS 

91 

EB 

219 


STA 

(TABLEl.Y 

;(TNO BIT-COUNTERS PER BYTE) 


1167; 

£6 

EB 

220 


INC 

TABLE 

;INCRENENT TABLE POINTER 

1169; 

DO 

02 

221 


BNE 

TBLl 


116B: 

E6 

EC 

222 


INC 

TABLE+I 


116D; 

CA 


223 

TBLl 

DEX 


)DONE NITH THIS BYTE? 

116E: 

DO 

E3 

224 


BNE 

LOADTBL 


1170; 

E6 

ED 

225 


INC 

INA6E 

jINCRENENT BUFFER POINTER 

1172; 

DO 

D9 

226 


BNE 

NXTBYTE 


1174; 

E6 

EE 

227 


INC 

INABEM 


1176; 

A9 

40 

228 


LDA 

DTBUFFEfi+IIOOO 

1178; 

C5 

EE 

229 


CNP 

INAGEM 

iCHECK FOR END OF BUFFER 

lt7A; 

DO 

D1 

230 


BNE 

NXTBYTE 

;1F NOT, SET NEXT BYTE 

1I7C; 

IS 


231 


CLC 



117D; 

AD 

00 03 232 


LEA 

SOAKTINE 


1180; 

6D 

06 03 233 


ADC 

INCRNENT 

ilHCRENEHT EXPOSURE TINE FOR 

1183; 

BD 

00 03 234 


STA 

SOAKTINE 

iNEXT EXPG5YRE 

1186; 

AD 

01 03 235 


LDA 

SOAKTINE+l 


1169; 

69 

00 

236 


ADC 

HOO 


IIBB; 

8D 

01 

03 237 


STA 

SOAKTINEM 


USE; 

C6 

IF 

238 


DEC 

COUNT 

;DDNE WITH 15 EXPOSURES? 

1190; 

DO 

AO 

239 


BNE 

NEXTPIC 

5 IF NOT, TAKE NEXT PICTURE 




240 

1 




1192; 

A? 

00 

241 


LDA 

KSRTABLE 

;IN1T TABLE AND BUFFER PNTRS 

1194: 

85 

EB 

242 


STA 

TABLE 


1196: 

85 

ED 

243 


STA 

INASE 


1198; 

A9 

50 

244 


LDA 

H6RTABLE 


iI9At 

65 

EC 

245 


STA 

TABLE+1 


119C: 

A9 

40 

246 


LDA 

DIBUFFER 


1!9E: 

85 

EE 

247 


STA 

INA6E+1 


11 AO: 

A2 

00 

248 


LDX 

liOO 


1102: 

A9 

20 

249 

NEXTRGN 

LDA 

H20 


11A4: 

85 

IF 

250 


STA 

COUNT 

;ENIT COLUNN COUNTER 

11A6: 

AO 

00 

251 

THIBRGN 

LDY 

HOO 


11A8; 

84 

IE 

252 


STY 

TNP 


llAA: 

A9 

02 

253 


LDA 

H02 


llAC; 

85 

19 

254 


STA 

CTR 

jINIT BIT COUNTER 

llAE; 

B1 

EB 

255 

THIBBYTE LDA 

(TABLE),Y 

{SET NEXT BYTE 

IIBO: 

29 

OF 

256 


AND 

HOF 

iNASK OFF TOP NIBBLE 

11B2: 

DD 

E4 

13 257 


CNP 

VAL1,X 

fCOHP NITH DITHER NATRX VAL 

11B5: 

26 

IE 

258 


ROL 

TNP 

ifiOTATE CARRY BIT INTO BYTE 

11B7: 

B1 

EB 

259 


LDA 

(TABLE),Y 

;GET BYTE AGAIN 

11B9; 

29 

FO 

260 


AND 

HFO 

jNASK OFF LONER NIBBLE 

llBB: 

DD 

EB 

13 261 


CMP 

VAL2,X 

;CONP NITH NEXT NATRX VALUE 






^nt to hook IBM? 


Terminals. Personal Computers. 
ASCII devices. Hook them all into the 
IBM world with the new AVi^AR™ 
PAIOOO Protocol Converter. 

The PAIOOO provides low-cost 
IBM 3278/2 terminal emulation and 
coaxial connection to an IBM 3274/ 
3276 cluster controller. Then, a single 
keystroke switches you back into the 
asynchronous world through an auxil¬ 
iary RS-232-C port to access other 
computer systems, public information 
services or copy a screen to a printer. 

Our microprocessor-based unit 
provides user-selectable rates up to 
9600 baud, terminal keyboard configu¬ 


rations, screen management and local 
or remote print functions. And, you can 
hook the PAIOOO to a modem for 
remote dial-in access. 

Simple, economical access to the 
world of IBM, just when you thought 
there was no answer. At $996, getting 
hooked has never been so affordable. 
For more information on our A^TAR 
PAIOOO Protocol Converter, contact 
3R Computers, 

18 Lyman St., 

Westboro,MA 01581. 

Or call us at 
(617)366-5300. 

TWX 710-390-0375. 



W\R 


Making IBM smarter since 1983. 

© 1983 RRR Computers, Inc. Avatar is a trademark af RRR Computers, Inc. 
IBM is a registered trademsTk of International Business Machines Oorp. 
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Lisfittg 2b continued: 


IIBE: 

26 IE 

262 


ROL 

TNP 

jROTATE CARRY BIT INTO BYTE 

IICO; 

C 8 

263 


INY 


SINCR TABLE INDEI 

llCl: 

01 EB 

264 


IDA 

(TABLE),Y 

56 ET NEIT BYTE 

llC3i 

29 OF 

265 


AND 

«0F 

5 NASK OFF UPPER NIBBLE 

11C5; 

DO EC 13 266 


C«P 

VAL3,I 

;CONP MITH THIRD NATRI VALUE 

UC 8 i 

26 IE 

267 


ROL 

TNP 

;ROTATE CARRY INTO BYTE 

IICA: 

B1 EB 

268 


LDA 

(TABLE),Y 

; 6 ET NEIT BYTE A&AIN 

ilCC: 

29 FO 

269 


AND 

«9F0 

;NASK OFF LONER NIBBLE 

UCE: 

DO FO 13 270 


CNF 

VAL4,I 

;COHP HITK FOURTH NATRI VALUE 

llDl: 

26 IE 

271 


ROL 

TNP 

;ROTATE CARRY INTO BYTE 

liD3! 

ce 

272 


INY 


;INCR TABLE INDEI 

liD4i 

C 6 19 

273 


DEC 

CTR 

;DECR BIT COUNTER 

1106: 

DO D 6 

274 


BNE 

TNISBYTE 

;CONTINUE WITH THIS BYTE 

1106: 

AO 00 

275 


LDY 

1100 


IIDA: 

AS IE 

276 


LDA 

TNP 

; 6 ET BYTE FOR NIT COL IN INA 6 E 

HOC: 

91 ED 

277 


STA 

(inA 6 E),Y 

;PUT INTO INA 6 E BUFFER 

UDE: 

IS 

278 


CLC 



IIDF: 

A9 04 

279 


LDA 

1)04 


liEl: 

65 ED 

280 


ADC 

TABLE 

iINCR TABLE POINTER 

11E3: 

85 EB 

281 


STA 

TABLE 


llES: 

90 02 

282 


BCC 

NEIT 


11E7: 

E 6 EC 

283 


INC 

TABLE+l 


HE*?: 

E 6 EO 

284 

NEH 

INC 

INA 6 E 

;INCR BUFFER POINTER 

IIEB: 

DO 03 

285 


BNE 

NITi 


llED: 

£6 EE 

286 


INC 

IHACE+l 


UEF: 

AS EE 

287 


LDA 

INASE^-l 


IIFI: 

C9 50 

288 


CHP 

l>IB(IFFERt)!000 ;CHECK FOR END OF INA 6 E 

llF3t 

BO OE 

289 


B 6 E 

DONE 


IIFS: 

C 6 IF 

290 

HXTl 

DEC 

COUNT 

;IF NOT, DECR COL COUNTER 

11F7: 

DO AD 

291 


BNE 

THISROH 

;IF NOT END, STAY ON THIS RON 

11F9: 

E 8 

292 


INX 


;INCR DITHER NATRI INDEI 

UFA: 

EO 04 

293 


CPI 

«)04 


IIFC: 

DO 02 

294 


BNE 

NIT2 


IIFE: A2 00 

295 


LDI 

1)00 

;tF REACHED 4, RESET TO 0 

1200 : 

4C A2 

11 296 

NIT2 

JNP 

NEITRQN 

;D0 NEIT RON 

1203: 

20 1C 12 297 

DONE 

JSR 

6 RCLR 

iCLEAR 6RAPN1CS SCREEN 

1206: 

20 A3 12 298 


JSR 

DISPLAY 

{SEND INA 6 E TO SCREEN 

1209: 

60 

299 


RTS 





300 

t 




120A: 

A9 03 

301 

ACIACLR 

LDA 

13 

;INIT ACIA 

120C: 

84 IB 

302 


STY 

YRE 6 

;SAVE Y-RE 6 


120E: 

AC 02 03 303 


LDY 

SLOTADR 

;eET CANERA ADDRESS 

1211 : 

99 8 E CO 304 


STA 

STATUS,Y 


1214: 

A9 14 

305 


LDA 

1)14 

;8 BITS,1 START ,1 STOP,EXT I 

1216: 

99 8 E CO 306 


STA 

STATUS, Y 


1219: 

A4 IB 

307 


LDY 

YRE 6 


121B: 

60 

308 


RTS 





309 

) 




121C: 

A2 00 

310 

6 RCLR 

LDI 

to 

;CLEAR 6 RAPKICS SCREEN 

12IE: 

AO 00 

311 


LDY 

to 


1220 : 

84 06 

312 


STY 

RADR 


1222 : 

A9 20 

313 


LDA 

1)20 


1224: 

85 07 

314 


STA 

RADRt] 


1226: 

8 A 

315 


TXA 



1227: 

91 06 

316 

CLR2 

STA 

(RADR),Y 


1229: 

C 8 

317 


(NY 



122A: 

DO FB 

318 


BNE 

CLR2 


122C: 

E 6 07 

319 


INC 

RADR-M 


122E: 

E 8 

320 


INI 



122F: 

EO 20 

321 


CPI 

1)20 


1231: 

DO F4 

322 


BNE 

CLR2 


1233; 

60 

323 


RTS 





324 

) 




1234: 

AD 53 CO 

325 

SETSR 

LDA 

NIXED 

;SET NIXED 6 RAPHICS k TEXT 

1237: 

AD 57 CO 326 


LDA 

HSR 

iSET HIRES 

123A: 

AD 54 CO 327 


LDA 

PA6E1 

|SET PAGE 1 

123D: 

AD 50 CO 328 


LDA 

8N0DE 

;SET GRAPHICS NODE 

1240; 

60 

329 


RTS 





330 

1 




1241: 

84 16 

331 

SENDCND 

STY 

YRE 6 

;SAVE Y-RE 6 

1243: 

AC 02 03 332 


LDY 

SLOTADR 

;SET CANERA ADDRESS 

1246: 

48 

333 


PHA 


jSAVE A-RE 6 

1247: 

69 BE CO 334 

SENDl 

LDA 

STATUS,Y 

$ 6 ET STATUS REGISTER 

124A: 

29 02 

335 


AND 

42 

;CHECK IF READY FOR BYTE 

124C; 

FO F9 

336 


BEB 

SENDl 


124E: 

68 

337 


PLA 


;RESTORE A-RE 6 

124F: 

99 BF CO 338 


STA 

DATA,Y 

;SEND CONNAND 

1252: 

A4 IB 

339 


LDY 

YRE 6 

jRESTORE Y-REG 

1254; 

60 

340 


RTS 





341 

1 




1255: 

AD 01 03 342 

SOAK 

IDA 

SOAKTINE^l 

;LOAD COUNTER NITH SOAKTIHE 

1258; 

85 lA 

343 


STA 

CTR*1 

; BY SOAKTINE 

125A: 

E 6 lA 

344 


INC 

CTR+l 






The micro computer business is predicted to grow from its present S10 billion to $100 billion before 1990' Imagine the 
possibilities this opens for you! No matter where you Jive, if you’re starting up or presently in business, no other industry offers 
you more opportunities! 


THE MICRO COMPUTER DUSINESS 
WILL GROW FROM $10 TO $100 BILLION 
IN THE NEXT EIGHT YEARS! 

ARE YOU READY TD CASH IN? 


How, fmally, alE the inside ^formation you need to secure a prosperous future in this dynamic industry is available in 
one place - THE COMPUTER ENTREPRENEUR MANUALf - An imrnense information source, compiled by our inquisitive research 
tearn. aided by a panel of eirpeils and business people from all areas of the computer industry! 


We present the inside story of more than 100 lucrative computer businesses you can enter* where you II find the real 
opportunities for the eighties: from one man operations like Programming Author, Word Processing Center or Consulting, to 
Systems House, Service Bureau, Computer Store etc! Many at liitte or no mvestmenf! All the invaluable facts and figures: 

How to start. Capital needs. Profit estimates and Margins, How to Setl and Market, How missing lechnical or business 
experience need not stand in your way, Source of Suppliers, etc! Details that could take years to find out on your own! 


We'll show you inside tricks, like how to never again pay retail for computer products and consumer electronics, even for 
one item - right now, while your© starting your business! How to get tree merchandise and trade show invitations, etc. This alone 
will more than pay for the manuafi You'll read actual case histories of other computer entrepreneurs, so you can learn frorn their 
mistakes, and profit from their success stories! Where you'll be one year from now depends on your actions today! Let us 
show you how to take the first crucial steps! 


Order now and take advantage of our limited introduction special, THE COMPUTER ENTREPRENEUR MANUAL, and a 
six month subscription to THE COMPUTER ENTREPRENEUR REPORT/NEWSLETTER f so you're always up-to-date with rhe 
Industry ), both for only $29,95! You must be convinced on how easy you can strike it rich in the micro computer business ■ or you 
may return the manual for a full refund within thiriy days! USE OUR TOLL FREE NUMBER TO ORDER! 



EVERYTHING YOU NEED TO KNOW 
TO SUCCEED IN THE COMPUTER RUSINESS 
IS ALL IN THIS MANUAL! 


THE COMPUTER ENTREPRENEUR MANUAL has tha answers lo all yqur questions aboul 
seleering, starting and auccesfully running a computer busineasf There has never been such a 
comprehensive collection of know-bow and information aboul this business in one place! AU the 
facts you need lo plan and acheive your goals m easy-to^tollow. step-by-step inalructionsi 
These are some of the fOO-plus busineseee covered m PART ONE of Ihe manual. WJth the 
fact;s on How to start and run. Start-up Cost { Even how to operale on a shoestring ). What profits 
to expect. Wholesale prices. Mark-ups, Suppliers, future outlook, case histories for each, etc: 

Systems House. Software Author r who to sell (o and who lo avoid t. Service Bureau, Soft¬ 
ware Publisher ( How lo find programs Ihal sell. Word Processing Service, Consulting and Con¬ 
sultant Broker ( use your skills or Ihose of olhers make SISO - $1000 a ilay!). The incredibie 
Games Business. Computer Store ( Ffanchises: Pro and Contra, or a low mvenlory store in your 
hornet ), OEM, Hardware Mtg, Data base and Tetatext Service | big prospects! f. Used Com¬ 
puters. Repairs. Rent-A-Computer. Promote Fests and Trade Shows, Turnkey Systems 
Bartering. Mail Order, Compile and rent mailing lists, Specialized Data Headhunting and Temp Help Service. Tech Writer Shop. Custom Engineering, The 
highly profitable Seminafs and Training Business, and many morel 

Many new ideas and ground floor opportunities! Interviews and success stories on companies ol all sizes! Privy info on the profits made: How some 
computer store operators net $100 - S^SO.OOOt Little known outtits lhat made Iheir owners millionaires, one ot Ihese tow-key companies, making simple boards, 
went from nil to $20,000,000 and 100 employees m four years! Programmers lhat make $300,000. Thousands of micro millionaires in (he making, elc’ 

Whatever your goal is Silicon Valtey Tycoon, or |ust a business at home - we guarantee you II fmd a business to suit you - or your money back! 

PART TWO of (he manual ts loaded with Ihe know-how and ' atreettigbling ' savvy you need, bolh as a novice or business veteran, (o gel started to stay 
and to prosper in rhe micro computer business ' A goldmine of information m dear and easy-lo use instructions How to prepare your Business Plan, Outside 
financing. The mistakes you must avoid, How to hire and manage employees, Incorporation < when apd how lo do il cheaply), Surviving bad times. Record 
Keeping, how to estimate your market before you starf. Use multiple locations lo maximize profits, how to promote and stay steps ahead of the competi¬ 
tion! How to gel free advertising, free merchandise, free advice. Power negotiating with suppliers to double your profit margins, etc! Even how to keep a 
present |ob while starting a business part time! 


DonT miss this opportunity to be pad of this great industry - the next success story could be your own! Order the manual today! Pad one and two. 
bound in a deluxe ring binder, where you can also collect our newsletter ( free for six months with the manual - a S32.&0 value! ) - all for onty S29.B5! 



THE COMPUTER ENTREPRENEUR NEWSLEHER - 
ALL THE LATEST INSIDE BUSINESS NEWS! 
NOW! SIX MONTHS FREE WITH YOUR MANUAL! 


You're always attuned lo the industry and your 
manual kept up-to-date, with our newsletter! Each issue has 
the latest business r>ews. ideas, new suppliers, our In- 
diapensible 'watchdog" column on profits, discounts 
( don't miss mfg s promos, like recently, when top video moni¬ 
tor sold ai SflO that s hatf wholesale, one third ot the retail 
price! >, the competition, the big deals, etc! Feature stones 
with start-up mfo and case histones on new micro busi- 
neaaea! 


You n get invitations to trade shows and convenitons 
the usage of our advisory service and our discount buying 
service for your pLifchases' 

You 11 find many items in our newsleller lhal will save 
you the cost of your manual many times over! 


-®-i 

CALL TOLL FREE! 

CHARGE IT! 

Credit Card Orders 
( MC, VISA only ) 
accepted 24 hours/day 
1-800-227*3800 
Ask for extension 1135 



Order by phone (^Credit cards only}, or use the coupon: 


^liill 


mMiHiiiiJiriiiiiiiiriiiNiiHiiuiiiiumiiiMiiiMHNiiiiiM 

Mail to THE COMPUTER ENTREPRENEUR PUSLfSHING CO. 
PO BOX 456, Grand Central Station, New York, N.Y, 10163 
Please send me THE COMPUTER ENTREPRENEUR 
MANUAL, and Tlie six month free subscription to 
THE COMPUTER ENTREPRENEUR RE PORT/NEWSLETTER. 
All for only S29-95, plus $3 for poslage/handling ( NY resi¬ 
dents: add $2 64 lor sales tax j II I decide nol to keep the 
manual 1 may return it within 30 days for a full refund. 


^ NAME: 


= ADDRESS: 


= CITY. STATE. ZIP:--- 

i \~] Check or M.O. enclosed Charge to Q VISA □ HC 

B CARD# —-- 

3 Exp. Date:- 


= SIGNATURE: 


81083 


/E) 19B2, THE COMPUTER ENTREPRENEUR 


Circle 108 on inquiry card. 
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Listing 2b continued: 





12SC: 

AD 00 03 345 


LDA 

SOAKTINE 


125F; 

85 19 

346 


5TA 

CTR 


1261! 

E6 19 

347 


INC 

CTR 


1263: 

AD 00 03 348 


LDA 

SOAKTINE 

SCNECK FOR ZERO SOAKTINE 

1266: 

DO 05 

349 


BNE 

SOAKl 


1268: 

AD 01 03 350 


LDA 

SOAKTINE*! 


126B: 

FO 08 

351 


BES 

S0AK2 

{RETURN IF ZERO 

126D: 

20 79 12 352 

SOAKl 

JSR 

NSEC 

{WAIT FOR 1 NS 

1270: 

C6 19 

353 


DEC 

CTR 

;DECR COUNTER 

1272: 

DO F9 

354 


BNE 

SOAKl 

{LOOP IF NOT ZERO 

1274: 

C6 lA 

355 


DEC 

CTR+1 

;DECR COUNTER HI 

1276: 

DO FS 

356 


BNE 

SOAKl 

{LOOP IF NOT DONE 

1278: 

60 

357 

S0AK2 

RTS 





358 

t 




127?! 

84 18 

359 

flSEC 

STY 

YRE6 

{SAVE y-REB 

1278: 

AO C7 

360 


LDY 

1199 

{INIT TINER 

1270: 

88 

361 

DLYl 

DEY 


{DECR TINER 

127E: 

00 FD 

362 


BNE 

DLYl 

{LOOP IF NOT DONE 

1280: 

A4 18 

363 


LDY 

YREG 

{RESTORE Y-RE6 

1282: 

60 

364 


RTS 





365 

t 




1283: 

AO 00 

366 

HOVE 

LDY 

MOO 

{ZERO INDEX 

1285: 

84 ED 

367 


STY 

INAGE 

{INIT BUFFER POINTERS 

1287: 

84 08 

368 


STY 

DEST 


1289: 

A9 30 

369 


LDA 

•>T8UFFER 


1288: 

85 EE 

370 


STA 

INA6E*1 


1280: 

A9 40 

371 


LDA 

i>lBUFFER 


128F! 

85 09 

372 


STA 

DEST*1 


1291: 

81 ED 

373 

LOOP 

LDA 

<INASE),Y 

{BET BYTE FRON TENP BUFFER 

1293: 

91 08 

374 


STA 

(DESTl.Y 

{PUT INTO INPUT SUFFER 

1295: 

C8 

375 


INY 


{INCR INDEX 

1296: 

DO F9 

376 


BNE 

LOOP 

{LOOP IF NOT ZERO 

1298: 

E6 EE 

377 


INC 

INAGE*1 

{INCR POINTERS 

129A! 

E6 09 

378 


INC 

DEST+1 


129C! 

A9 50 

379 


LDA 

t>IBUFFER*tlOOO 

129E! 

C5 09 

360 


CHP 

DEST+1 

{CHECK FOR END OF BUFFERS 

12ft0: 

DO EF 

381 


BNE 

LOOP 

{LOOP IF NOT DONE 

12A2: 

60 

382 


RTS 





383 

t 




12A3; 

A2 00 

384 

DISPLAY 

LOT 

MOO 


12A5: 

A9 00 

385 


LDA 

t<[BUFFER 

{INIT BUFFER POINTERS 


t2A7! 

85 06 

386 


STA 

RADR 


I2A9: 

A9 40 

387 


LDA 

DIBUFFER 


I2AB: 

85 07 

388 


STA 

RADR+1 


12AD: 

BD F4 13 389 

NXTRDH 

LDA 

ROHPTR,X 

{GET STARTING ADDRS OF CUR RON 

12B0; 

85 08 

390 


STA 

DEST 

{PUT IN SCREEN POINTER 

12B2: 

E8 

391 


INI 


{INCR INDEX 

12B3: 

BO F4 13 392 


LDA 

RDNPTRjX 

{GET UPPER HALF OF ADDRESS 

12B6: 

35 09 

393 


STA 

DEST+1 

{PUT IN SCREEN POINTER 

1288; EB 

394 


INX 


{INCR INDEX 

12B9: 

AO 20 

395 


LDY 

M20 

{INIT COLUNN COUNTER 

12BB: 

61 06 

396 

NOV 

LDA 

(RADRl.Y 

{GET BYTE FRON BUFFER 

12BD: 

88 

397 


DEY 


{DECR COL COUNTER 

128E: 

91 08 

398 


STA 

(DEST1,Y 

{PUT BYTE ON SCREEN 

12C0: 

CO 00 

399 


CPY 

•0 

{CHECK IF COUNTER IS ZERO 

12C2! 

DO F7 

400 


BNE 

NOV 

{IF NOT, DO NEXT BYTE 

12C4: 

AO 00 

401 


LDY 

10 


12C6: 

08 

402 

RESKFT 

PHP 


{ROTATE EACH BYTE IN RON SO 

I2C7! 

84 IE 

403 


STY 

TNP 

{THE HIGH BIT IS CARRIED TO 

I2C9! 

SI 08 

404 

SHFT 

LDA 

(DESTlfY 

{THE NEXT BYTE 

i2CB: 

28 

405 


PLP 



12CC: 

2A 

406 


ROL 



12CD: 

91 08 

407 


STA 

(OESTl.Y 


12CF: 

08 

408 


PHP 



t2D0: 

C8 

409 


INY 



12D1: 

CO 20 

410 


CPY 

•420 


12D3: 

DO F4 

411 


BNE 

SHFT 


1205: 

28 

412 


PLP 



1206: 

A4 IE 

413 


LDY 

TNP 


12DB: 

B1 08 

414 


LDA 

(DESTljY 

{SHIFT THE LEADING BYTE SO THE 

12DA: 

4A 

415 


LSR 


{TOP BIT IS ZERO 

12DB! 

91 08 

416 


STA 

(DESTl.Y 


12DD: 

CB 

417 


INY 



12DE: 

CO 20 

418 


CPY 

M20 

{IF NOT DONE, ROTATE ALL OF 

12E0: 

DO E4 

419 


BNE 

RESHFT 

{RON AFTER LEADING BYTE AGAIN 

12E2: 

18 

420 


CLC 



I2E3: 

AS 06 

421 


LDA 

RADR 


12ES: 

69 20 

422 


ADC 

M20 


12E7! 

85 06 

423 


STA 

RADR 


12E9! 

90 02 

424 


BCC 

DISPt 


12EB: 

E6 07 

425 


INC 

RADR+1 


12ED; 

EO 00 

426 

DI5P1 

CPX 

10 

{IF SCRN NOT DONE, DO NXT RON 

12EF! 

00 BC 

427 


BNE 

NITRON 



Listim cont iuued on pase 032 





★ ★ ★ ★ 

FOUR STAR EDITION 



business 


section 

D 


VR DATA CORPORATION 
ANNOUNCES: 


THE PRICE WAR IS OVER!! 



HARD DISK III*/\/\ ^ 
5 MEG 

WINCHESTER ^ ^ 


5+5 Meg System 1590.00 

IS Meg System 1449.00 tO Meg System 1249.00 

15+15 Meg System 2299.00 10+10 Meg System 1999.00 



NEW 

HD-505 WINCHESTER 

Compact, High Density, Low Profile, 
Low Power, Sub-Mini Disk System 


•Hard Disk 111 includes up to 2 full height Winchester disk 
drives, heavy duty enclosure, disk controller, field proven 
power supply, I/O adaptor, and applicable cabling, 

♦Hard Disk Ill is available directly from the factory only* 

HARD DISK III & HD-505 
ADAPTOR MODULES: 

IBM-XT* IBM-PC 

APPLE IP APPLE He* 

XEROX S20* XEROX 820-11* 

FRANKLIN* LNW-80 
TRS-80 MOD 1 LNW-II 
TRS-SO MOD III TRS-80 MOD 4 

OTHERS TO BE ANNOUNCED 
•AVAILABLE 3RD QUARTER 1985 


SAVE S90 on 5+5 Meg 
(Fixed/Removable) Package 

Packages includes: 

HD-505F (Master) Fixed 5 meg 1395,00 

HD-505R (Slave) Removable 5 meg 1095.00 

Adaptor Module 150,00 

Disk Cartridge for HD-505R FREEH! 

TOTAL 2490,00 


The NEW HD-50$ Wmchester Systems are available through 
quality Computer Stores everywhere. If yours doesn’t have 
the HD-505 from VR DATA, tell them to get it* 

MASTER unit includes: enclosure, switching power supply, 
disk drive, controller, host adaptor, applicable cabting. 
SLAVE unit includes: enclosure, switching power supply, 
disk drive, applicable cabling* 



Call Ton Free • 800-345-8102 


/■'' "X 



' 

^AMERICAN "i 

{MasterCanl! 


VISA* 


H 1 

Hu Sr^ 1 

V \ / / 

■ ..x 



i 

fj ii 

r rMii m\ 


• IS 


PubJLshed prices reflect cash diacotint All prices are subject to change withoul 
notice, TRS-BD and TRSDOS are trademarks of Tandy Corp. Disk Ill and 
HD-50S are trademarks of VR DATA CORP. 

8i30 am-7pm EST Mon-Fri., Sat J0am-3pm 
CABLE “VRDATA” TELEX 845-124 

All VR DATA products are tested* burncd^m* and re-lestcd. We're so proud of 
our quality control that we offer an optional unconditional extended warranty 
covering full costs of parts and labor on all VR DATA products. 



dala 


(215) 461-5300 
777 Henderson Blvd., 
Folcroft, PA 19032 


VR DATA—WEST 
Watonga, OK 
1-405-623-8664 


Circle 501 on inquiry card. 
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Listing 2b continued: 

12F1: 


60 


42B 

429 

430 

431 

432 

433 

434 

435 

436 

437 

438 

439 

440 

441 

442 

443 

444 

445 


RTS 

I 

nmmtumtttmnmmmmmmmmmtn 

t ENHANCE REARRANSES THE IHASE IN IBUFFER TO AN 
t INASE IN TBUFFER THAT CORRE^DNDS HORE 
I PRECISELY TO THE ACTUAL PICTURE BEIN6 SEEN 
4 BY THE CAMERA. 

4 THE AL6QRITHN REARRANSES EACH BYTE AS FOLLONS; 

4 FOR BYTES IN EVEN RONSISTARTINS KITH RON 0) - 
4 BITS 2 AND 6 ARE UNCHAN6ED 
4 BIT 0 MOVES TO BIT 3 OF THE BYTE 1 NEXT RON 

4 BIT 4 MOVES TO BIT 7 OF THE BYTE 1 NEXT RON 

4 

4 FOR BYTES IN ODD RDKS - 
4 BITS 0 AND 4 ARE UNCHAN6ED 
4 BIT 2 MOVES TO BIT 5 OF THIS BYTE IN NEXT RON 

4 BIT 6 MOVES TO BIT 1 OF THIS BYTEH IN NEXT RON 

1144444444444444444444444444444444444444444444444444 





446 

t 



i2F2: 

A9 

DF 

447 

ENHANCE 

LDA 

I<IB0FFER-I21 jINIT BUFFER POINTERS 

i2F4: 

85 

06 

446 


STA 

RADR 

t2F6: 

85 

08 

449 


STA 

DEST 

12F8: 

A9 

3F 

450 


IDA 

I>IBUFFER-I21 

12FA: 

65 

07 

451 


STA 

RADRtl 

12FC: 

A9 

2F 

452 


LDA 

I>TBUFFER-I21 

12FE: 

85 

09 

453 


STA 

DEST+1 

1300: 

A9 

20 

454 


LDA 

1120 

1302: 

B5 

IE 

455 


STA 

TMP 

1304: 

AO 

01 

456 

NEVEN 

LDY 

It ;PERFORH OPERATION AS DESCR 

1306: 

Bt 

06 

457 


LDA 

<RADR),Y ;ABOVE ON EVEN RONS 

1308: 

OA 


456 


ASL 


1309: 

OA 


459 


ASL 


130A: 

OA 


460 


ASL 


130B: 

09 

DF 

461 


ORA 

4«DF 

130D: 

85 

1C 

462 


STA 

DEST2 

130F: 

88 


463 


DEY 


1310: 

B1 

06 

464 


LDA 

(RADR>,Y 

1312: 

2 A 


465 


ROL 


1313: 

2A 


466 


ROL 


1314; 

2A 


467 


ROL 


1315: 

09 

FD 

468 


ORA 

HFD 

1317: 

85 

ID 

469 


STA 

DEST2+1 


1319 

AO 

21 

470 


LDY 

131B 

81 

06 

471 


LDA 

131D 

09 

BB 

472 


ORA 

131F 

29 

FF 

473 


AND 

1321 

25 

1 C 

474 


AND 

1323 

25 

ID 

475 


AND 

1325 

91 

08 

476 


STA 

1327 

E6 

06 

477 


INC 

1329 

E6 

08 

478 


INC 

132B 

DO 

04 

479 


BNE 

132D 

E6 

07 

480 


INC 

132F 

E6 

09 

481 


INC 

1331 

C6 

IE 

482 

NODUB 

DEC 

1333 

DO 

CF 

483 


BNE 

1335 

A9 

20 

484 


LDA 

1337 

85 

IE 

465 


STA 

1339 

AO 

01 

486 

NODD 

LDY 

133B 

6 ! 

06 

487 


LDA 

133D 

OA 


488 


ASL 

133E 

OA 


489 


ASL 

133F 

OA 


490 


ASL 

1340 

09 

77 

491 


ORA 

1342 

85 

tc 

492 


STA 

1344 

AO 

21 

493 


LDY 

1346 

B1 

06 

494 


LDA 

1348 

09 

EE 

495 


ORA 

134A 

29 

FF 

496 


AND 

134C 

25 

1C 

497 


AND 

I34E 

91 

08 

498 


STA 

1350 

E6 

06 

499 


INC 

1352 

E6 

08 

500 


INC 

1354 

DO 

04 

501 


BNE 

1356 

E6 

07 

502 


INC 

1358 

E6 

09 

503 


INC 

135A 

C6 

IE 

504 

NODU62 

DEC 

135C 

DO 

DB 

505 


BNE 

t3SE 

A9 

20 

506 


IDA 

1360 

85 

IE 

507 


STA 

1362 

AS 

06 

506 


LDA 

1364 

C9 

DF 

509 


CMP 

1366 

DO 

09 

510 


BNE 

1368 

A5 

09 

511 


LDA 

t36A 

C9 

3F 

512 


CMP 


1421 

(RADRIJ 

t$BB 

«FF 

0E$T2 

DEST2tI 

(DEST),Y 

RADR 

BEST 

NODUB 

RADR^t 

DEST+1 

TMP 

NEVEN 

t420 

TMP 

II ;PERFORM OPERATIONS AS 0E5CR 

<RADR),Y ;ABOVE ON ODD RONS ' 


i»77 

DEST2 

1121 

(RADR),y 

KEE 

t$FF 

DEST2 

1DEST),Y 

RADR 

BEST 

NDDUB2 

RADR41 

DESTtl 

TNP 

NODD 

1420 

TMP 

DEST 

t<TSUFFER4'4FDF ;CKECK FOR END OF BUFFER 

NEVEHJ 

DESTil 

I7TBUFFER+4FDF 







It's Simple. . . CALL AND SAVE MONEY 

1 

-801 

1 

00 

1 

o 

00 

a> 

» CONVENIENT 

J ORDER ENTRY 

^ GA. INFO. 912-377-7120 

"Telemarkefino Works For You" 


^ FRAMKUir 

ACE 1000 COMPUTER 
ACE 1200 COMPUTER 
FROM $CALL 


cammadore 

COMPUTERS 

MONITORS, PRINTERS & DRIVES 


FROM 


$CALL 



COMPUTERS 


OISCOUMT 


PURE 

RADIO SHACK 
EQUIPMENT 


FROM 

MODEL 4 TRS-BO.'U9 

MODEL 12 TRS-eO.•2«39 

MODEL I6TRS-80.*3998 

MODEL 10O TRS-BO.‘877 

MC-10 TRS-eO.*99 

COLOR COMPUTER.... 'CALL 
WE SELL THE COMPLETE LINE 
OF TRS-80 COMPUTERS 
AND ACCESSORIES 


IBM COMPATIBLES 

YOUR CHOICE 

CaGLE PC 

COLUMBIA PC 
CORONA PC 

$CALL 


0Hayes* 

MODEMS 
FROM ^239 

MICRO MODEM I 
SMART MODEM 300 
SMART MODEM 1200 





—• 

w 



MICRO COLOR 

*99 


Novation 



FROM 


MODEL 100 

•677 


MODEMS 
FROM *119 

•J-CAT 'D-CAT 

•CAT -AUTO CAT 

•SMART CAT ‘APPLE CAT 


EPSON 

PRINTERS 

FROM •CALL 

FX-80. ..SAVE 

RX 80,.. SAVE 

FX-lOO........SAVE 


TRS-80 PRINTERS 

COMPLETE LINE FROM *199 


mMiTM 

COKONA 


SSB 

TP-I DAISY 
WHEEL 
PRINTER 

FROM $CALL 


PRINTERS 
FROM *309 

GEMINI 
lOXa 15 


C.lfoh 

PROWRITER 

0510.. 

NEW I 

B600....... -CALL 


OigCMIA 

PRINTERS 

FROM $CALL 

MICROLINE SERIES 
•83A 

•84P •92P •93P 
PACEMARK 2350P 


DATA FLEX 

APPLICATIONS 
DATA BASE 
BY DATA ACCESS 

*CALL 


COMREX 


$CALL 


NOTICE 


ALL PAOOUCTS WE SEU ARE BRAND NEW 
ANO COVERED BY THE MANUFACTURER'! 
SPECIFIC WARRANTIES, COPIES AVAILABLE 
UPON REQUEST. 

WE DO NOT SEU ANY USED, RECONDITION¬ 
ED, FOREIGN OR INFERIOR MODIFIED EQUIP^ 
MENT. 

PRICES AND PRODUCTS SUBJECT TO 
CHANGE WITHOUT NOTICE. 


PRINTER 
CARDS 
AND CABLES 
GRAPPiER+ 


FREE 


QUADRAM 

CCOnOOWON 

^•IBM BOARDS 
•MICROFAZER5 
•APPLE BOARDS 

*CALL 


UPON REQUEST 
•DISCOUNT PRICE LIST 8 
INFORMATION KIT 
WRITE 

MICRO MMRGEMENT SYSHMS 

TEIEMARKET DeFT, # 1 


NEW 

PRODUCTS 

*CALL 


Vbbatim 

DATALIFE 

DISKETTES 

SCALL 


fiiwce 1978 

- REPUTATION SACKED BY YEARS OF 
EXPERIENCE, 

• PIONEER IN DIRECT TO CONSUMER 
SALES OF MKRO COMPUTERS AND 
ELECTRONICS 

• MILLIONS OF DOLLARS IN SALES 
OVER THE YEARS 

• TINS OF THOUSANDS OF CUSTOMERS 

• HONEST 

• RELIABLE 

• LARGE INVENTORY 

• NAME BRAND PRODUCTS 



DISCOUNT 

PRICES 


^ M a H ' s B e 5 t F 7 I g n d ^ 

Micro Management 
Systems, Inc. 

2803 Thoinasville Road East 
Cairo, Georgia 31728 
(912| 377-7120 


BUY 

DIRECT 

TELEMARKET DEPT. 1 


Circle 295 on inquiry card. 


BYTE Ociuber 19§3 533 







































































534 October 1983 © BYTl Publications Inc, 


Listing 2b continued: 
IZbZt DO 03 513 

13DE: 4C 74 13 514 
1371: 4C 04 13 515 

516 

517 

518 

519 

520 

521 

522 

523 

524 

525 

526 

527 

528 

529 

530 

531 

532 

533 

534 

535 

13741 A9 EO 536 

13761 85 08 537 

13781 A9 2F 538 

137A; 85 09 539 

137C: A2 00 540 

137E: A9 20 541 

1380: 85 IE 542 

1382: AO 00 543 

1384: 81 08 544 

1386: 85 07 545 

1368: AO 40 546 

138A: 81 08 547 

138C: 85 1C 548 

136E; 25 07 549 

1390: 85 06 550 

1392: AO 20 551 

1394: B1 08 552 

1396: 4A 553 
1397: ID EO 13 554 


8KE NEVENJ 
Jl«> FILLIN 

NEVENJ JNP NEVEN ;L0QP IF NOT DONE 
} 

ttttttmimttttmtimtmiittttitniMHttmttt 

t FILLIN COLORS HOLES IN THE INASE IN T8UFFER 
i EITHER BLACK DR KHITE, DEPENDING ON THE COLORS 
4 OF THE SURROUNDING PIXELS. 

I THE AL60RITHI1 USED IS AS FOLLONS: 
t FOR BYTES IN EVEN RONS (STARTING NITH RON 0)-- 
t BITS 0,3,4,7 ARE 'HOLES' 
t BITS 2 AND 6 ARE UNCHANGED 
4 SIT 5 COKES FIHIN BIT 2 OF THE BYTE 1 RON PREV 

4 BIT 1 COKES FRON BIT 6 OF THE BYTE 1 RON 

4 PREVIOUS LESS ONE BYTE 

4 

4 FOR BYTES IK ODD RONS- 

4 BITS 1,2,5,6 ARE 'HOLES 

4 BITS 0 AND 4 ARE UNCHANGED 

4 BITS 3 AND 7 COffi FRON BITS 0 AND 4 OF THE 

4 BYTE 1 RON PREVIOUS 

tt4t4444t4t4ltt4l4t4tlttttmtttllt4mtlltttlltttll 

4 


FILLIN 

LDA 

l<TBUFFEB-420 {INIT BUFFER 1 


STA 

REST 


LDA 

4>TBUFFER-t20 


STA 

DESTtl 


LDX 

40 


LDA 

1420 


STA 

THP 

FILLl 

LDY 

to {FILLIN EACH RON 


LDA 

(DEST),V {DESCRIBED ABOVE 


STA 

TEHP2 


LDY 

4440 


LDA 

(DEST),Y 


STA 

TEnP3 


AND 

TEHP2 


STA 

TEHPl 


LDY 

4420 


LDA 

LSR 

(DEST),Y 


ORA 

RNASK,X 


139A; 

05 

06 

555 


ORA 

139C: 

85 

ID 

556 


STA 

I39E; 

Bt 

08 

557 


LDA 

t3A0: 

OA 


556 


ASL 

13A1: 

ID 

E2 13 559 


ORA 

13A4: 

05 

06 

560 


ORA 

13A6: 

85 

IB 

561 


STA 

13A8: 

A5 

07 

562 


LDA 

i3AA: 

OS 

1C 

563 


ORA 

13AC: 

ID 

DE 13 564 


ORA 

13AF: 

31 

08 

565 


AND 

1381: 

25 

ID 

566 


AND 

13B3: 

25 

IB 

567 


AND 

1365: 

91 

08 

568 


STA 

13B7: 

E6 

08 

569 


INC 

13B9: 

DO 

08 

570 


BNE 

13BB: 

E6 

09 

571 


INC 

13BD: 

A9 

40 

572 


LDA 

13BF; 

C5 

09 

573 


CHP 

13C1: 

FO 

OF 

574 


BEfi 

13C3: 

C6 

IE 

575 

FILL2 

DEC 

13CS: 

DO 

BB 

576 


BHE 

13C7; 

A9 

20 

577 


LDA 

13C9: 

85 

IE 

578 


STA 

13C8: 

8A 


579 


TXA 

13CC: 

49 

01 

580 


EOR 

13CE: 

AA 


581 


TAX 

13CF: 

4C 

82 13 582 


JHP 

1302: 

A2 

IF 

583 

FILL3 

LDX 

13D4: 

BO 

40 30 584 

CLEAN 

LDA 

t3D7: 

90 

00 30 585 


STA 

13DA: 

CA 


586 


DEX 

13DB: 

10 

F7 

587 


BPL 

13DD: 

60 


588 


RTS 




589 

4 


13DE: 

66 

99 

590 

CHASK 

DFD 

13E0: 

EE 

BB 

591 

RHASK 

DF8 

13E2: 

77 

DO 

592 

LHASK 

DFB 

13E4: 

01 

OD 04 



13E7: 

OF 


593 

VALl 

DFB 

13E6: 

90 

SO CO 



13EB: 

80 


594 

VAL2 

DFB 


TEHPl 

TEHP4 

(DEST1,Y 

LNASK,X 

TEHPl 

TENP5 

TEHP2 

TEHP3 

CHASK,X 

(DEST),Y 

TEHP4 

TENP5 

(DEST),Y 

BEST 

FILL2 

DEST+l 

•>TBUFFER+*1000 

DESTH ; CHECK FOR END OF BUFFER 

FILL3 

TNP 

FILLl 

1420 

THP 

tl 

FILL! 

tllF 

TBUFFEA*440,X {CLEAN UP THE FIRST RON 
TBUFFERpX 

CLEAN 


466,499 
4EE,4BB 
477,4DD 

401,400,404,DOF 
490,ISO,ICO,480 




COHERENT" IS SUPERIOR TO UNIX* 
AND IT’S AVAILABLE TODAY 
ON THE IBM PC. 


Mark Williams Company hasn’t just taken a mini-computer 
operating system, like UNIX, and ported it to the PC. We 
wrote COHEREINT ourselves. We were able to bring UNIX 
capability to the PC with the PC in mind, making it the most 
efficient personal computer work station available at an 
unbelievable price. 

For the first time you get a multi-user, multitasking operating 
system on your IBM PC. Because COHERENT is UNIX- 
compatible, UNIX software will run on the PC under 
COHERENT. 

The software system includes a C-compiler and over 100 utili¬ 
ties, all for S500. Similar environments cost thousands more. 

COHERENT on the IBM PC requires a hard disk and 256K 
memory. It’s available on the IBM XT, and Tecmar, Davong 
and Corvus hard disks. 

Available now. For additional information, call or write, 

Mark Williams Company 

1430 West Wrightwood, Chicago, Illinois 60614 

312/472-6659 



Mark 

Williams 

Company 


COHERENT isn trademark of Mark WilljaiTis Company. 
*UNIX is as trademark of Belt Laboratories. 


CirclB 511 on Inquiry card. 
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Listing 2b continued: 



t3EC 

03 OF 02 



iSEFi OE 595 

nil 

DFB 

13F0! 

BO 70 AO 



13F3: 

60 596 

VftL4 

DFB 


597 

1 



598 

itmitmtti 

13F4 

00 20 00 



13F7 

24 00 28 



13FA 

00 2C 00 



13FD 

30 00 34 



1400 

00 38 00 



1403 

3C 599 

ROHFTH 

HEX 

1404 

80 20 80 



1407 

24 80 28 



140A 

80 2C 80 



1400 

30 80 34 



1410 

BO 38 80 



1413 

3C 600 


HEX 

1414 

00 21 00 



1417 

25 00 29 



141A 

00 20 00 



1410 

31 00 35 



1420 

00 39 00 



1423 

30 601 


HEX 

1424 

80 21 80 



1427 

25 80 29 



i42A 

80 20 80 



1420 

31 80 35 



1430 

80 39 80 



1433 

30 602 


HEX 

1434 

00 22 00 



1437 

26 00 2A 



143A 

00 2E 00 



1430 

32 00 36 



1440 

00 3A 00 



1443 

3E 603 


HEX 

1444 

80 22 80 



1447 

26 80 2A 



144A 

80 2E 80 



1440 

32 80 36 



1450 

80 3A 80 



1453 

1454 

3E 604 

00 23 00 


HEX 


HEX B0208024e028a02C803080348038803C 


HEX 00218025002900280031003S0039003D 


HEX 80218025802980208031803580398038 


HEX 00220026002A002E00320038003A003E 


HEX 80228028802A802Ee0328036B03A803E 


HEX 00230027002B002F00330037003B003E 


14575 

27 

00 

2B 

145A: 

00 

2F 

00 

14SD: 

33 

00 

37 

14605 

00 

3B 

00 

1463; 

3F 



1464; 

80 

23 

80 

1467; 

27 

80 

28 

146AS 

80 

2F 

80 

146D: 

33 

80 

37 

1470: 

80 

38 

80 

1473: 

3F 



1474: 

28 

20 

28 

1477: 

24 

28 

28 

147A: 

28 

2C 

28 

1470: 

30 

28 

34 

1480: 

28 

38 

28 

1483: 

3C 



1484: 

AS 

20 

A8 

1487: 

24 

A8 

28 

MSA: 

A8 

2C 

A8 

1480: 

30 

A8 

34 

1490: 

AB 

38 

A8 

1493: 

3C 



1494: 

28 

21 

28 

1497: 

25 

28 

29 

149A: 

28 

20 

28 

1490: 

31 

28 

35 

MAO; 

28 

39 

28 

MA3: 

30 



MA4; 

A8 

21 

AB 

MA7: 

25 

A8 

29 

MAA: 

AB 

20 

A8 

MAD: 

31 

A8 

35 

MBO: 

A8 

39 

AS 

MB3: 

30 



1484: 

28 

22 

28 

MB7: 

26 

28 

2A 

MBA: 

28 

2E 

28 

MBO: 

32 

28 

36 

MCO: 

28 

3A 

28 

MC3: 

3E 



MC4: 

AS 

22 

A8 


&05 


606 


607 


608 


609 


610 


611 


HEX 8023e0278028802F80338037803B803F 


HEX 2B202B24282B2B2C2B3028342B3B283C 


HEX A820A824AB28A82CAS30A834AB38A83C 


HEX 282128252B29282B28312B352B392830 


HEX AB21A825AS29A82BAB31AB35A839A83D 


HEX 28222826282A2B2E28322836283A2B3E 






Never again worry 
ibout computer theft or damage 


iiat could be better than 
1 replacement? 

} now, youVe probably heard or 
lad about SAFE WARES'^ Insur- 
lice for microcomputers. But you 
lay still wonder just what it pro- 
lets, or whether it’s really worth the 
1 vestment. If you've never lost any 
art of your computer system or 
pftware, you probably don’t yet 
lalize the limitations of most 
landard insurance coverages. Or 
agonies you could face in trying 
) recover even the simplest piece of 
^ripheral equipment, 

at da you mean 
s not covered?! 
perating your computer system 
|ithout SAFEWARE protec- 
on is fine as long as you 
on't have to worry 
bout an accident or 
[iss. But what if you 
ame home one night to 
liscover you'd been 
V that a pipe had burst and 
hused water damage? Or that 
Dur system, too, had fallen vie- 
Im lo a leading destroyer of micro- 
ystems - a power surge? All 
vents beyond your control. If 
Dmething like this should happen 
) you. youVe likely to find out the 
lard way just how limited your 
landard insurance policy’s protec- 
lon really is. And no matter how 
It tie or how much you have in- 
jested in your computer system, 
|iscovering that it’s not covered can 
:an expensive lesson. 

you can be sure 

f AFEWARE was developed by an 
nsurance professional who was 
|hocked to learn that his very own 
ersonal computer was at risk. Can 
lou imagine? What he discovered 
Vas that his homeowners insurance 
olicy excluded coverage as soon as 
he began operating his first business 
program. Even his simplest spread¬ 
sheet voided coverage. Because 
nost homeowners policies wont 
1^1 any equipment used for busi- 

fcss, no matter how infrequently, 

' ut of this need was born 
&AFEWARE. A simple, easy-to- 
understand coverage you can count 
bn. Full replacement coverage of 
hardware, software and media, 
pfter a low $50 deductible. 

With SAFEWARE there's no 
heed for you to schedule equipment 
or software as you do with the 
[rider" type of policies. So your 
coverage can grow with your sys¬ 
tem, providing protection for its full 
value rather than each individual 
tern. This will be especially impor¬ 
tant to you if you're ever planning 


up your total system value. Then, 
find the premium in the table. 

Easy to order 

Chot^ from three simple ways to 
pay for your complete SAFEWARE 
protection: C^ll the toil free phone 
number listed and well charge your 
premium to your VISA or 
MasterCard. Or, you can mail us 
your order along with your check. 
Or, send us the coupon and charge 
your policy to your credit card. 



Total Hardware, Media & 
Software System Value 

Annual 

Premium 


UpioS 2,000 

$ 3S 

M 

$ 2,001-$ 5,000 

t 60 

7 

$ 5,OOF$ 8,000 

$ 75 

4 

$ 8,001-$ 11,000 

S 90 

5 

SII.001-$I4,(X)0 

$105 


$14,001-$! 7,000 

{135 


$l7,OOF$21,OO0 

$140 


$21,001 $24,000 

$155 


$24,001-$27,000 

$170 

Cal! Loll free for rales on higher coverages 

Not available in DC, HI. KY, LA, ME, MS, 
Nv, SC, wy 


to buy additional equipment or 
software. Even just one peripheral. 

Wbat the editors are sa^g 

Desktop Computing :.. .‘’Given the 
amount of money that business 
users spend on computer equip¬ 
ment ... it’s not too farfetched to 
say that an insurance policy may be 
the most important new accessory 
that you could add to your desktop 
computer system,” 

Computer Decisions :... *'Your per¬ 
sonal computer might not be safe at 
home. If it is not insured, then 
you're running the risk of losing the 
thousands of dollars you’ve 
invested.. 

Personal Computing: .. .“Replacing 
hardware may be more of a prob¬ 
lem than you thought it would 
be,.. That's why (a computer con¬ 
sultant) suggests that you get the 
computer insured” 

Wall Street Journal :.. /‘Columbia 
National General Agency intro¬ 
duces a policy that covers home 
computers regardless of use. The 
usual premium: about $75 a year.’' 

An All-Risk^ no risk offer 

SAFEWARE is m All-Risk plan of 
insurance, which means that it 
covers ail hardware, all purchased 
software, and ail media. Your com¬ 
plete system is protected against 
theft, fire, accidental damage, even 


damage sustained while the com¬ 
puter is being transported in your 
car. SAFEWARE even covers dam¬ 
age caused by power surges... the 
leading destroyer of microcomput¬ 
ers. And, now, SAFEWARE is 
available on a/lo risk basis. If you 
are not completely satisfied with the 
protection afforded by 
SAFEWARE, you may return the 
policy for a full refund within the 
first 10 days after you’ve received it. 

Thousands have said “yesf 
Since it was first introduced in 1982, 
thousands of computer owners, like 
you. have said ’’/es” to the 
SAFEWARE offer. Owners of sys¬ 
tems from the smallest portable 
micros to larger sophist icated busi¬ 
ness systems are finding that 
SAFEWARE offers the most af¬ 
fordable and complete security. 

And the simplest peace of mind 
available to ensure carefree 
computing. 

Hie cost: peonies a day 

As you can see from the table, the 
annual premium for a typical sys¬ 
tem consisting of a $3,000 proc¬ 
essor, a disk drive and printer worth 
$1,100, and $900 in software, is just 
$60, And you can save even more 
since the cost of insurance for per¬ 
sonal computers used for business 
may be tax deductible. To deter¬ 
mine your rate of coverage, just add 


800 - 848-3469 

(In Ohio call 800-848-2112) 

Phones open 8 a.m. to S p.m,, 
Monday through Saturday 


Columbia National General Agency 
88 E. Broad Street, Columbus, 

OH 43215 

With SAFEWARE you get... 

• Full replacement coverage. 

• Freedom from worries of fire, theft 
or accident. 

* Ultimate in power surge 
protection. 

* Costs as low as $35 a year. 


Yes, my computer needs immediate 
protect icMi. 

Pte^ise issue my SAh'EWAKli Jusumnee 
Pohey, 

Name_ 


Street _ 
aiy_ 
St3te 


System value $_ 


□ Check Hnclcnied □ VISA 

□ MasterCard 

Card #_ 


! 

I Exp. Date- 


I No risk- You may return policy for full 
I refund within 10 days. Coverages and 
r 1 imits a re su bject lo t he le r ms. condit ions 
I and exclusions in the policy. 

I Mail to: SAFEWARE, P.O. Box 02211. 

* BYT Columbus, OH 43202 


Circle 408 on inquiry card. 
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Listing 2b continued: 

14CA: Aa 2E A8 
14CD; 32 A8 36 
1400: AS 3A AS 
1403: 3E 612 

1404: 28 23 28 
1407; 27 28 20 
t4DA; 28 2F 28 
1400: 33 28 37 
14E0: 28 36 28 
14E3: 3F 613 

14E4i A8 23 A8 
14E7: 27 A8 20 
14EA: A8 2F AS 
14ED: 33 AS 37 
i4F0: A8 30 A8 
14F3: 3F 614 


HEX A822A826A82AA82EAe32AB36A83AA83E 


HEX 2e2328272B2B282F28332e37283B283F 


HEX AB23A827A820AB2FA833A837AB30AB3F 


--EH0 ASSEHOLY-- 
ERRORS: 0 
1268 BYTES 

SYMBOL TABLE - ALPHABETICAL ORDER: 


ACIACLR =>41208 
CIS -4105C 
CLR2 M1227 
COUNT MIF 
BEST =108 
OLYl -4I27D 
FILLl M13e2 
FULLPIC M1098 
6REY =41115 
I BUFFER =44000 
KEEPCMT *4F9 
KEYFLA6 =40305 
LOOP =41291 
HSEC =41279 
NEHROH =410iE 
NODD =41339 
NDRNPIC =41009 


BEEP =4C030 
C3 =41067 
CHASK =413DE 
CTR =419 
0EST2 *41C 
OOKEY =41075 
FILL2 =413C3 
6ET =41030 
6RTABLE =45000 
I8N0RE =t!0EC 
KEEPFLG =4FA 
KEYHIT =4COOO 
NIXED =4C053 
NDDNE =41070 
NEXT =411E9 
NOOUB =41331 
HSTART =4100C 


CO 

=41043 

CLEAN 

=41304 

CONT 

=410EF 

D1 

=41097 

DlSPl 

=412ED 

DONE 

=41203 

FILL3 

=41302 

6H0DE 

=4COSO 

6STAT 

=410CC 

INA6E 

=tED 

KEY 

=40304 

LHASK 

=413E2 

NOV 

=412BB 

NEVEN 

=41304 

NEXTPIC 

=41132 

N0DUB2 

=4135A 

NXTl 

*411F5 


Cl =41056 
CLRl =411 IF 
CONTI =410FD 
BATA =4C08F 
DISPLAY =4i2A3 
ENHANCE =412F2 
FILLIN =41374 
6RCLR =412IC 
H6R =40057 
INCRHENT=40306 
KEYCLR =4C010 
LOADTBL =41153 
HOVE =41283 
NEVENJ =41371 
NEXTRON =411A2 
N0HAN6 =tlODE 
NXT2 =41200 


NXTBYTE =41I4D 

NXTRON =4I2AD 

PASEl 

=4C054 

PRBLNK =4F946 

PRHEX =4FDE3 

RADR =406 

RESHFT =412C6 

RNASK 

=413E0 

RONPTR =413F4 

R0HSIART=40303 

SENOl 

=41247 

SENDCMD =41241 

SET6R *41234 

SHFT =412C9 

SLOTADR =40302 

SOAK 

=41255 

SOAKl =41260 

SQAK2 =41278 

SOAKTINE=40300 

START 

=410AA 

STATUS *4C08E 

TABLE =4EB 

TAKEPIC =4I0A7 

TBLl 

=41160 

TBUFFER =43000 

TEMPI =406 

TEMP2 

=407 

TEMP3 

=41C 

TEHP4 =41D 

TEMPS =41B 

THISBYTE=4I1AE 

THISRON =411A6 

TNOOE =4C051 

TNP =4 IE 

VALl 

=413E4 

VAL2 

=413E8 

VAL3 =413EC VAL4 =413F0 

ZEROl =41162 

SYMBOL TABLE - NUMERICAL ORDER; 

YREG 

=41B 

ZERO 

=4115B 

RADR =406 

TEMPI =406 

TEHP2 

=407 

DEST 

=40B 

CTR =419 

YRE6 =41B 

TEMPS 

=41B 

DEST2 

=41C 

TEMP3 =4IC 

TENP4 =410 

TMP 

=41E 

COUNT 

=41F 

TABLE =4EB 

IMAGE =4E0 

KEEPCMT =4F9 

KEEPFLG =4FA 

SOAKTIME=40300 

SLOTAOR =40302 

RONSTART=40303 

KEY 

=40304 

KEYFLA6 =40305 

INCRMENT=40306 

NORMPIC =41009 

NSTART =4100C 

NEURON =410]E 

GET =41030 

CO 

=41043 

Cl 

=41056 

C15 =4}05C 

C3 =41067 

NOONE 

=41070 

OOKEY 

=41075 

01 =41097 

FULLPIC =41098 

TAKEPIC =410A7 

START 

=410AA 

6STAT =410CC 

NOHANG =410DE 

IGNORE =410EC 

CONT 

»410EF 

CONTI »410FD 

GREY =41115 

CLRl 

=4111F 

NEXTPIC =41132 

NXTBYTE =41140 

LOADTBL =41153 

ZERO 

=41158 

ZEROl 

=41162 

TBLl =41160 

NEXTRON =41iA2 

THISRON =411A6 

THISBYTE=411AE 

NEXT =411E9 

NXTl =4I1F5 

NXT2 

=41200 

DONE 

=41203 

ACIACLR =4120A 

6RCLR =4121C 

CLR2 

=41227 

SET6R 

=41234 

SENDCMD =41241 

SENOl =41247 

SOAK 

=41255 

SOAKl 

=41260 

S0AK2 =41278 

MSEC =41279 

DLYl 

=41270 

HOVE 

=41283 

LOOP =41291 

DISPLAY =412A3 

NXTRON =412AD 

MOV 

=41288 

RESHFT =4i2C6 

SHFT =4I2C9 

DISPl 

=412ED 

ENHANCE =412F2 

NEVEN =41304 

NOOUB =41331 

NODD 

=41339 

NOOUB2 =4135A 

NEVENJ =41371 

FILLIN =41374 

FILLl 

=41382 

FILL2 

=413C3 

FILL3 =41302 

CLEAN =41304 

CMASK 

=413DE 

RNASK 

=413E0 

LMASK =413E2 

VALl »413E4 

VAL2 

=413EB 

VAL3 

=413EC 

VAL4 »413F0 

RONPTR =413F4 

TBUFFER =43000 

IBUFFER =44000 

6RTABLE =45000 

KEYHIT =tCOOO 

KEYCLR =4C010 

BEEP 

S4C030 

6M0DE =4C050 

TMQOE =4C0S1 

MIXED 

=4C0S3 

PAGEl 

=4C054 

HSR =4C057 

PRHEX *4F0E3 

STATUS =4C08E 

DATA 

=4C08F 

PRBLNK =4F948 






For the first time, your ietter-quality printer 
can be used almost anywhere! Bring the new 
Transtar 120 with you to work^ to schod},:and 
home again! Gonveniently.weighing in at lese 
than 19 pounds, it generates unfivaled print . 
quality and is the size of a standard briefcase. 
The hew 120 is so light, so small, that you ^ 
can take it with you! 

Remarkably, the new $599 TranStar 120 is 
"plug and go" compatible with the best-sel¬ 
ling word processing programs. Just plug the 
120 into your personat computer and watch; 
th is precist on pri nter purr a1 ong at 14 cps 
Shannon text speed producing superscript, 
subscript, underlining and a true boldface. ; 
Even using letterhead is now a breeze with 
the 120's automatic single sheet loading! 

Don't worry about durabiiity : It's a tough 
little machine. It joins the highly reliable fam¬ 
ily of Transtar printers with a failure rate 
that's the envy df the industry; less than 1%. 
Should your 120 ever need repair, a nation¬ 
wide network of authorized service centers 
stands ready for speedy repair on your six- 
month end-user warranty. 

Just think of it; everything you want in a 
letter-quality printer.,.anywhere you want it. 


Transtar 


P,0. Box C-96975, Bellevue, Washington 98009 


Circle 481 on inquiry card. 













User to User 


Copy Protection and Privacy 

Dear Jerry 

The Superscribe II word processor is 
distributed by On-Line Systems (now 
Sierra On-Line Inc.)- When 1 first got it, 
I found it a fairly good word processor 
with some very interesting features. ¥or 
instance, it has a TO-column upper/Iower- 
case display on an unmodified Apple 
with software printer spooling and a key¬ 
board buffer. Not a bad achievement, 
even with its share of bugs. And On-Line 
did provide a free backup disk. 

Then, last summer, On-Line updated 
the program to its present Screenwriter 
IT and gave it some enhancements, such 
as a mouse or joystick. However, it also 
added a very nasty copy-protection sys¬ 
tem, The company's update policy was 
$10 for a new disk and a manual with the 
return of one of the disks. After about two 
weeks, I got the new disk and manual (a 
large improvement, I might add). It 
wouldn't boot, so I took it to a store 
owned by a friend of mine and tried to 
boot it on a Franklin with Apple drives, 
an Apple with Rana drives, and an Ap¬ 
ple with a Super-5 and a normal drive. 
It would not boot on any of them. So off 
went the disk to the company, and two 
weeks later 1 got a new one. It wouldn't 
boot on any of the machines, either. I 
called, and the company said to return it 
again. Being an accomplished program¬ 
mer, I decided to play around for a while. 
After spending a few minutes boot¬ 
tracing the program, I finally got it to run. 
However, I simply am not going to boot- 
trace a program every time I want to run 
it, which in this case might be two or 
three times a day. So I found the nibble 
counts in it and removed them. It then 
worked on any machine. When I called 
the company and told a programmer 
there how to fix this problem, he said (in 
a very moronic tone), "Oh, uh, 1 guess 
we'll fix it" and took my name and ad¬ 
dress, About three weeks later I started 
to receive Softalk magazines free, with a 
litde "Sponsored by On-Line Systems" on 
top of the label. Not exactly the correc¬ 
tion 1 had hoped for. 

1 simply cannot abide by a tool being 
protected from copying, or in this case 
just use. As a result of the company's 
screwing around, 1 lost four weeks of 
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Conducted by Jerry Pournelle 


valuable time owing to the loss of the 
backup. It is absolutely ridiculous to keep 
someone who relies on a product from 
copying it. Beyond that, if I wanted to 
modify it for either of my nonstandard 
drive configurations, I couldn't because 
the nibble counts would stop it from func¬ 
tioning; the length and content would be 
changed. 

It is simply not worth buying a product 
that I can't use to my own ends, provided 
I don't pirate it, which I wouldn't. It is also 
interesting to note that a product 1 subse¬ 
quently purchased from On-Line (the 
game ^st Patrol) would not work on my 
drives, which I had completely checked 
by a Class 1 repair center. In light of this, 
I have decided never to purchase any¬ 
thing from On-Line again and advise 
anyone who wants products guaranteed 
to xvork on their Apple system to do 
likewise. 

Douglas Henkin 
150 East 77th St, 

New York, NY 10021 

My late mad friend would have published 
the company's bit map in retaliation. Com¬ 
panies that destroy their own utility to yre- 
vent piracy*' only encaumge legitimate hackers 
to turn pirate. . , , Jerry 


Dear jerry, 

In your June column ("Zenith Z-100, Ep¬ 
son QX-10, Software Licensing, and the 
Software Piracy Problem," page 411) you 
touched on a subject near and dear to my 
heart, protection. I have three words to 
say about it: I hate it. I have no objection 
to copyright; just those protection 
schemes. 

My problems started when I bought a 
5-megabyte Corvus hard disk for my 
Apple he. The Corvus drive can only live 
in slot 6 because of the firmware on the 
controller card; therefore, the floppy disk 
must be elsewhere. The first problem I 
ran into was not being able to put my 
games, educational and other protected 
software on the Corvus. The second 
problem was booting protected software 
from the floppy disk in slot 7 or else¬ 
where. Do you realize how much soft¬ 
ware out there will not work if the floppy- 
disk controller is not in slot 6? 1 said to 
myself, instead of trying to get all soft¬ 


ware houses in the universe to changJ 
their software, why not get Corvus t<| 
change its firmware so that it can go irT 
slot 7? Well, after having my dealer calj 
Corvus several times, the company's 
answer was, "impossible to do." 1 tried td 
call the vice-president of the companJ 
and never got a return call. High Tech! 
nology software of Oklahoma City alsc] 
talked to them. No way, they said. 

Back to protection. CP/M software li 
not protected, and I don't hear them cryl 
ing about pirates of their software. Beagle 
Bros. Software is not protected and it 
still in business. At least one well-knowr 
game house has dropped protection and 
reduced all of its prices on software foil 
the Apple to $19.95. 

Like you said, "For every protectior 
scheme there is somebody out therd 
ready to break it." How can it be stopped! 
Software programmers, please stop put-f 
ting those locks on your software. In-I 
stead, install a serial number somewheref 
in the program that is registered to the 
original owner That way, if he sells oij 
gives away a copy and the person who 
gets it needs to send it back to the com-] 
pany for any reason, the serial numbeij 
can be traced. Finally, have faith and en-| 
force your copyrights. Yes, believe it oif 
not, I think the majority of people out| 
here have integrity and are not out to rif 
you off. 

Stan Epstein 
116 S. Cedarwood 
Rose Hill, KS 67133 

Piracy h a real problem, but most protec-i 
tion schemes cause far more problems 
they solve^ . . . Jerry 


What's the Cache? 


Dear Jerry, 

In your July column ("Interstellar I 
Drives, Osborne Accessories, DEDICATE/1 
32, and Death Valley, page 323), you used I 
the word "cache" to refer to a system that I 
stores frequently used information from 
a disk in RAM. I thought you might like 
some background information. I under¬ 
stand that the original use of the word 
cache in computers had to do with main¬ 
frame computers. A mainframe will have 
a large main memory (say 256K bytes) 















processing 


I rtn a uciiluiisuauuiiur iiic tvoi r pui idP 1 1lci, n 

I 1 -1100*22 5-9264. Or send this coupon ta Wang La boratortea, 
I Inc., Business Executive Center, One Industriai Avenue, Loweil. 
MA 01851 


Suddenly, 
p^onm 
computers 
that just 
stand alone 


The trouble with most personal comput¬ 
ers is that they don't tie into office automation. 
Maybe that's why they're called "standalones”. 
So instead of bringing the people in your com¬ 
pany together, they only succeed in keeping 
them apart. 

But one personal computer is different: 
the Wang Professional Computer. 

In fact, it's the one personal computer 
that can really tie into total office automation. 

Not only does it work together with 
every other piece of Wang equipment, it can 
also communicate with most mainframes. 


dont stand 
adiance. 


So everyone in your company has immediate 
access to the exact information they need. 

In the exact format they need it in: words, 
numbers and images. 

Whafs more, you 
also get Wang word 
processing, the 
to-use word 


in the world. 

Why risk standing alone 
with other personal 
when Wang puts it 
all together so well. 


I Title 
I tanpanj 


Address 


State 


TetepliDfle 
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WANG 


The Ojff ice Automation 
Computer People. 


© 1383 Wang Laboratories, Inc. 
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User to User, 


with access times around 20U to 500 nano¬ 
seconds. That's fast enough to keep most 
microcomputer CPUs happy, but it seems 
like a long time to a mainframe CPU. So 
a small amount (say 256K bytes) of fast, 
expensive cache memory is installed be¬ 
tween the CPU and the main memory to 
hold the frequently used information 
from the main memory. The access time 
of the cache memory might be 20 to 50 
nanoseconds. 

My opinion, for what it's worth, is that 
disk emulators (or RAM disks) will 
gradually become obsolete. The 16-bit 
microcomputers on the market can han¬ 
dle up to about 500K bytes of addressable 
memory, which is more than you can put 
on a 5y4-mch disk. Once enough software 
becomes available to take advantage of all 
that memory, disk emulators will no 
longer be needed. 

Gerry Ashton 

Box 415, Rural Rt. 4 

Hopewell Jet,, NY 12533 

Thanks. Tracy Kidder explains cache well 
in his The Soul of a New Machine. You're 
probably right about disk emulators, but not 
for a while. They'll last a couple more years, 
and do they save lime! . . . Jerry 


Public Key Encryption 

Dear Jerry, 

Computer systems security is part of 
my job here at Kodak Park. Therefore, 1 
was quite interested in your comments on 
public key crypto systems in your July col¬ 
umn ("Interstellar Drives, Oslx>me Acces¬ 
sories, DEDICATE/32, and Death Valley," 
page 323), 

1 would really like to know whether 
anyone succeeds in deciphering the file 
you published that was generated by 
DEDlCATE/32. 

William E. Florance 
Security Administrator 
Eastman Kodak Co, 

Management Services Division 
Bldg. 56, Kodak Park 
1669 Lake Ave. 

Rochester, NY 14650 

So far no one has claimed the prize! In fact, 
only a few admit to hatnng tried. . . . Jerry 

Dear Jerry, 

You hit the nail on the head, sir. The 
most common mistake IVe seen made 


about encryption schemes is boundless 
faith in long keys. Although key length 
is important, it only gives one a rough feel 
for the resistance of a particular cipher to 
brute force (i.e,, try every key) attacks. A 
mathematically weak system can be at¬ 
tacked with several analytical tools, 
assuming the enciphering process is 
public knowledge. If it isn't, the use of 
classic cryptoanalytic attack (cribs, etc.) 
will be the approach of choice. 

Incidentally, I seem to recall an article 
in Infoworld late last year that described 
the successful breaching of the public key 
system by a mathematician using an Ap¬ 
ple II. As I remember, the demonstration 
was at some kind of convention and 
(seemingly) was tightly controlled. I 
wouldn't use the public key system to 
hide a second set of books, anyhow. 

The bottom line is, any cryptosystem is 
of only hypothetical security value, and 
some hypotheses are better than others. 
The major concern 1 would have in 
evaluating the merits of any encryption 
scheme is the sophistication of the op¬ 
position and the volume of material to be 
encrypted. Several old and simple 
systems are quite secure for enciphering 
Limited amounts of plain text, notably the 
Playfair cipher and the Jefferson wheel 
(AKA the Bazeries cylinder). These sys¬ 
tems are very easy to implement on the 
micro and can be worked by hand if need 
be. The same can hardly be said for the 
[National Bureau of Standards] Data En¬ 
cryption Standard, eh? 

Another generally held rule of thumb 
is that the security of a system cannot be 
based on the secrecy of the encryption 
process, be it by mechanical device or 
computer program. The opposition 
should be presumed to have everything 
you have, save the key. 

If you're interested in further informa¬ 
tion, J highly recommend David Kahn's 
excellent book, The Codebreakers, a classic 
in the field of cryptology. 

Bob Scott, Lieutenant, U,S. Navy 
3095 Marina Dr., Unit -2 
Marina, CA 93033 


The public key system used by Charlie Mer¬ 
ritt is not one discussed in Infoworld. 
This one is based on factoring large numbers. 
My research indicates that it will take the 
resources of a government to break the Mer¬ 
ritt system, and 1 wouldn't bet that a govern¬ 
ment can do it. Charlie Merritt has invited 
any computer wizards who are interested to 


try to disassemble his program prall the good 
it's going to do them. . . . Jerry 


Europe Replies 

Dear Jerry, 

From time to time in your column a 
European standard emerges as a culprit 
for what-they-did-to-the-Selectric-key~ 
board on the IBM PC. As you certainly 
are aware, a disturbing number of lan¬ 
guages are spoken in Europe—English, 
German, French, Spanish, and Italian, 
for example. For each language there is 
a traditional keyboard that may or may 
not have achieved the dignity of a stan¬ 
dard. Further, European keyboards dif¬ 
fer not only from language to language 
but also from country to country. The 
"German" keyboards in West Germany, 
Austria, Switzerland, and Luxembourg 
are by no means identical. Surely there 
must be more to the PCs keyboard than 
a ghost? 

G. Accardo 
6225 Hersberg 7 
Luxembouig 

/ knoio only what the sales and public rela¬ 
tions people tell me. At any rate, there are now 
software fixes, su alTs better if rtof well. , , . 

Jerry 


Dear Jerry, 

You have commented a couple of times 
in BYTE on the IBM PC keyboard. For the 
record, the features of the keyboard you 
have criticized are all designed in the U.S. 
and are as American as pie and Water¬ 
gate. To wit: key placement, key spacing, 
and so on. 

The one keyboard feature that has been 
influenced by European norms is height, 
which you have not criticized. There are 
no European keyboards that have a key 
between the space bar and shift except for 
IBM PC keyboards imported from the 

U. S. Umlauts sit way above the shift key. 
Have you got something against 

Europe? 

V. M. Lorensen 
Raiffeisenstr. 1 
Seeheim 

West Germany 

/EM and DEC both said if ivas a European 
standard. Great gobs of goo. , . , Jerry 
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OF ALL THE THINGS 
YOU BUY, 

HOW MANY ARE 
GOOD ENOUGH TO BE 
WARRANTED 5 YEARS? 


Few disks stand the test of time. threshoid of your system. And 
Because few are buiit to the built to exceed all industry 

precision standards or certified to specifications including those of 
the critical levels of Omni's ANSI, ECMA. ISO and virtually 

complete line. every drive manufacturer. So you 

Each Omni disk is rated for 12 can count on them for the long 
million passes without disk- haul. We guarantee it. 

related errors or significant wear. Call toll-free (800 343-7620) for 
Each is certified error-free at a your nearest dealer, in Mass., call 
minimum of twice the error- 61 7 799-0197. 

Omni Resources, 4 Oak Pond Ave., 

Millbury. Mass. 01527 


Dealers. Software houses. 

Check our prices, services and 
specifications. We offer 
duplicating, formatting, private 
labeling, small mlnimums, fast 
delivery and copy protection 
schemes on disks for virtually 
any system. 


THE DISK GOOD ENOUGH 
TO BE WARRANTED 5 YEARS 



User to Uier 


Dear Jerry, 

You keep harping on about the nasty 
''European'' keyboard supplied with the 
IBM PC. Sure it's European, and sure it's 
nasty, but your moans are like complain¬ 
ing that a grapefruit is sour because it's 
yellow. 

So far as I am aware, the "European¬ 
ness" of the IBM keyboard only has to do 
with ergonomic attributes such as being 
separate from the rest of the machine and 
standing low above the table. In much of 
Europe, this sort of let's-mollycoddle-the- 
user "standard" gets called "Swedish." 
Look at the Basis—its keyboard is just as 
"European/Swedish," yet you said quite 
nice things about it the other month. 

Manufacturers were making such a 
thing about meeting "Swedish" standards 
at last fall's Paris office equipment show 
(51 COB) that a friend of mine was sent 
to Stockholm to get copies of these "stan¬ 
dards." It was like trying to reach the end 
of the rainbow. It seems that the much- 
vaunted Swedish ergonomic "standards" 
are actually stiff demands made by labor 
unions. All very well, except that they ap¬ 
pear to be regulated by union whim. 

Each European country has a different 
typewriter keyboard layout to cope with 
things such as "etre ou pas etre, c'est la 
la question." But that is not what you are 
complaining about, either: important 
things, like where to put the big keys, are 
the same in Europe and in America. It's 
obvious if you stop to think about it: lit¬ 
tle typewriter key tops are easy for manu¬ 
facturers to swap around, but changing 
the physical locations of the big keys for 
each country would be uneconomic. 

The real bugbear is that many computer 
manufacturers and programmers do not 
know how to type in any language. Al¬ 
though IBM makes typewriters, it is 
noticeable that it was not the typewriter 
department that produced the PC. 

Some programmers' lack of typing 
ability is astonishing: when 1 first started 
word processing on an Exidy Sorcerer, 
I was Babbeigasted by a table of "single 
keystroke" entries for BASIC keywords— 
as though a two-key combination such as 
"graphic-G" could conceivably be easier 
than typing TAB(, opening parenthesis 
and all! Clearly the BASIC manual was 
not directed at word-processing 
customers. 

Many utility programs are just as bad. 
I find it is easier and quicker to type out 
short, meaningful command words such 
as ENTER in full rather than try to 


remember the current program's one- or 
two-letter abbreviation, but I've seen com¬ 
petent systems programmers boggle at 
the prospect of hunting for, and then 
pecking at, five whole letters In the right 
order just for one command. Why require 
five acts where one will do? 

You oright well do good by castigating 
neglect of the touch-typist by IBM and the 
rest of the programming world, but blam¬ 
ing it on Europeans in general, or Swedes 
in particular, is wide of the mark. By the 
way, I have no special pro-Sweden axe to 
grind, and although 1 live just outside 
Paris, I'm British. 

Andrew Marla nd 
35 Avenue Chevreul 
92270 Bois Colombes 
France 

/ doij't mean to blame Europeans, but IBM's 
short-sightedness! They had the best keyboard 
in the world (Selectric), and they blew it !. . . 

Jerry 


On Comments 


Dear Jerry, 

I have a quick comment on your use of 
comments in a Moduia-2 program. I think 
1 can cast some insight on the situation. 
Your statement that it is clearer if FOR 
ends with NEXT, and WHILE with 
WEND, makes sense only in the context 
of your ongoing enthusiasm for advanced 
versions of BASIC, However, for someone 
such as myself, who has never used a 
BASIC with WEND in it, using WEND to 
end a loop seems no more natural than 
using QWERTY. I would suggest com¬ 
menting your example program thusly: 

While n<N DO 
FOR i: = l TO 5 DO 
Wri te S tr ing("Foo") 

END; (* FOR i *) 

Write S tring (' 'Fiddle"); 

DEC(N); 

END; (* WHILE n < N *) 

Using comments that indicate the loop 
variables allows the reader to simply look 
upward from the comment until he finds 
the loop statement with the same vari¬ 
ables. With your method, all he can do 
is hope to find the corresponding WHILE 
statement. For nested WHlLEs in par¬ 
ticular, simply putting WEND won't do 
the job. Note that this affords the same 


ease of reading that NEXT 1 (rather than 
just NEXT) does. But bringing in NEXT 
is unnecessary, as is WEND. 

As for your columns, they are always 
provocative and informative, even if I 
don't always agree. Keep it up. 

Matt Richards 
815-C Dartmouth Rd. 

Baltimore, MD 21212 

Seems like a good idea. Meanwhile, 
Modula-2 remains my favorite language. . . , 

Jerry 


Z-100 Notes 


Dear Jerry, 

Poverty drove me to the Heath version 
of the Z400. It is relatively easy to assem¬ 
ble and very well documented. One 
needs to be light of touch with a solder¬ 
ing iron on the controller hoard, but 
otherwise the kit is within the skill level 
of the average tinkerer. My unit came on 
line after only about 10 hours of effort. 

I must also report that one of the claims 
made in the advertising is significantly 
overstated. The 8-inch drives that you 
connected up so easily must have been 
double-sided, for it seems that only 
double-sided drives will work with this 
machine. That was a serious blow to me 
because the ability to use my old drives 
was the economic cornerstone of my deci¬ 
sion to launch this project. 

I have called Heath to ask whether a 
single-sided drive can be made to work, 
but after the first contact, which revealed 
that a BIOS patch was available, the help 
came to an end. You would be surprised 
at how' long Heath technicians can hold 
their breath on the phone! It's hard to 
believe that they think they will sell too 
many of the $2700 disk drives using this 
tactic when equivalent drive systems are 
available for less than half that price on 
the open market. 

jerry, if your technical friends come up 
with a way to make Shugart 800 drives 
work with the Z-100, I'd surely like to hear 
about it. 

Colin Evans 
150 Walnut St. 

Stratford, CT 06497 

Others also report that the Heathkit ver¬ 
sion of the Z-100 is easy to build. Vm glad you 
were happy with yours. 

Alas, I know of no way to use single-sided 
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liitroducing...the Byte Book Club™ 


FORMERLY COMPUTER PROFESSIONALS’ BOOK CLUB 


POWERFUL TOOLS! 
POWERFUL SAVINGS! 
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only 




If you join now for a trial period 
and agree to purchase three 
more books^at handsome 
discounts—during your first 
ear of membership. 
Publishers’ prices shown) 




MICROPROCESSOR APPLI¬ 
CATIONS HANDBOOK By D. R. 

Stout 

6T7/988B $39.95 

(Counts as 2 of your 3 books) 

NETWORK SYSTEMS By R. 

Sharma. P. J. T. deSousa. A. D. In¬ 
gle 

582557-OB $29.95 

(Counts as 2 of your 3 books) 

SOFTWARE ENGINEERING: A 
PractItloiMr's Approach By R. 

S. Pressman 

507/8138 $32.95 

(Counts as 2 of your 3 books) 

CIARCIA’S CIRCUIT CELLAR, 
Vohima 2 By S. Ciarcia 
t09/63X $11.95 

COMPILER CONSTRUCTION: 
Theory ami Practice By W. Bar¬ 
rett. and J. D. Couch 
788/499B $25.93 

(Counts as 2 of your 3 books) 


AN INTRODUCnON TO VISI- 
CALC® MATRIXING FOR AP¬ 
PLE®' AND IBM® By H. Anbariian 
016/0S4 $22.95 

BUILD YOUR OWN Z-8f» 


By S. Ciarcia & J. Carr 
582337-3B $29.90 

(Counts as 2 of your 3 books) 


TECH¬ 
NIQUES By H. Katzan, Jr. 

582576-7 $18.95 


By 
$5,95 


W. S. Davis 
582355-1 


150/710 


By M. Dahmke 

$16.95 


THE MCGRAW-HILL COM¬ 
PUTER HANDBOOK By H. 

Helms 

279/721A $79.50 

(Counts as 3 of your 3 books) 

MICROCOMPUTER BUYERS’ 
GUIDE By R. Webster 
689/598 $19.95 

APPLE PASCAL By P. Luebrmann 
491/712 $18.95 


INTERFACE PROJECTS FOR 
THE TRS-aO By R. C. Hallgren 
582466-3 $18,95 

PRlNaPLES OF INIERACnVE 
COMPUTER GRAPHICS, 2/e By 

W. iVl. Newman & R. F. Sproull 
463/387B $35,50 

(Counts as 2 of your 3 books) 

THE SMALL COMPUTER CON¬ 
NECTION By N. L. Shapiro 
564/124 $15.95 

INVITATION TO FORTH By H. 

Katzan, Jr. 

582284-9 $17,50 


A PROGRAMMER’S VIEW OF 
INTEL 432 By E. Organick 
477/191B $29.95 

(Counts as 2 of your 3 books) 

DATABASE DESIGN 2/E By 

G. Wiederhold 

7Q1/326B $32.00 

(Counts as 2 of your 3 books) 

CONVERSION OF COMPUTER 
SOFTWARE By J. R. Wolberg 
582588-0 $19.95 

THE C PRIMER By L. Hancock & 
M. Krieger 

259/eiX $14.95 

INTRODUCING THE UNIX 
SYSTEM By H. McGilton fr R. 
Morgan 

450/013 $18.95 

PROGRAMMING WITH ADA: 
An Introduction by Means of 
Graduated Examples By P. Weg¬ 
ner 

789('24X S19.9S 


Why YOU should join the Byte Book Club now! 


Best and newest books from ALL publishers! Books are se¬ 
lected from a wide range of publishers by expert editors and con¬ 
sultants to give you continuing access to the best and latest books In 
your field. 

Big savings! Build your library and save money too! Savings range 
up to 30% or more off publishers* list prices—usually 20% to 25%. 


: hooks I You will immediately begin to participate in our Bo¬ 
nus Book Plan that allows you savings up to 80% off the publishers* 
prices of many professional and general interest books! 

Conv«nionc«! 14-16 times a year (about once every 3-4 weeks) you 
receive the Club Bulletin FREE. It fully describes the Main Selection 


and alternate selections. A dated Reply Card is included. If you want 
the Main Selection, you simply do nothing—it will be shipped auto¬ 
matically. If you want an alternate selection—or no book at all—you 
simply indicate it on the Reply Card and return it by the date speci¬ 
fied. You will have at least 10 days to decide. If because of late deliv¬ 
ery of the Bulletin you receive a Main Selection you do not want, you 
may return it for credit at the Club's expense. 

As a Club member you agree only to the purchase of three additional 
books during your first year of membership. Membership may be dis¬ 
continued by either you or the Club at any time after you have pur¬ 
chased the three additional books. Orders from outside the U.S. can¬ 
not be accepted. 


Fill out the card and mail today! If the card is missing, write to: 

BYTE BOOK CLUB™ P.O. Box 582, Hightstown, New Jersey 08520 
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drives; mine are indeed double-sided (Com- 
pupro), and I never did check for single, Sony, 
We use the Z-IOQ primarily with SVi-inch 
disks, but we like the ability to transfer to 
8-inch disks easily. 

If anyone writes with a simple way to use 
single-sided 8-inch drives. I'll be sure to put 
it in the column, , . . Jerry 


Dear Jerry 

1 finished assembling the Heathkit ver¬ 
sion of the Z400 in March. Vm writing to 
tell you how to fix Zorro's squeaky key¬ 
board, I also think that the squeak is 
needless on such a fine keyboard. Fur¬ 
ther; a blinking cursor makes me want to 
kill. T have spent sleepless nights devel¬ 
oping horrible tortures for engineers that 
think I need the cursor to blink blink 
blink blink blink blink blink blink at me 
while Tm trying to think. 

I've enclosed the listing of 
MODE.COM; which stops the squeak 
and the blink. The program is a minor 
modification of the one on page P.5 of 
volume 2 of the Z-DOS manual. The pro¬ 
gram could be further modified to reset 
anything on the machine by changing the 
MESG line. I've put MODE.COM into the 
AUTOEXEC.BAT file. 

About the Heathkit H400—it is in¬ 
credibly easy to assemble. At $2199 you 
are stealing this computer. Except for the 
disk controller board there are only two 
solder joints in the entire project! If you 
don't like to solder you can farm out the 
controller to a friend you trust with a 
soldering iron. Pay him $1D0; and you still 
save $900 over the price of the Z-100. I 
built the main box in less than five hours. 


The controller took me about 10 hours to 
solder; but 1 had no experience and was 
working very carefully 
Reinhard Koch 
1500 Cloverdale Ave. 

Winston-Salem, NC 27104 

Thanks—that helps a lot! I don't much care 
for blinks, either , * * Jerry 


Jerry Poumelle Welcomes readers' com¬ 
ments and opinions. Send a self-addressed 
envelope to Jerry Foumdle, c/o BYTE 
Publications, POE 372, Hancock, NH 
03449. Please put youraddiws on the let¬ 
ter as well as on the enveloi&Due to the 
high volume of letters^ Jerry cannot 
guarantee a personal r^ly,-^ 


Listing 1: The MODE,COM listing, whkh stops the squeak and the blink in the Heathkit 
version of the Z-100, 


l^pe [node-asm 


Tim — set up Ttii: way i Lim it 

PAGE pi 32 
.XLIBT 

njciiiDE dspascii,a£:k 

DiCLUbE DKfTiB.ASh 



-nsT 



PGMSm 

SEGl^lEriT 




ASSUiyE 

CS: PGI'SEG , SS: POfEEG , 16; IGMSEG pES: NOTtinJG 


om 

tOOil 

: Position after program header 

START; 

MOV 

DXpOFESEI MESG 

; GET ADDR OF MESSAGE 


MDV 

AHpDOSF OUTSm 

; GET FUliCTIOfS TO CSUTFUT MESSAGE 


Il^T 

Dosi ymo 

; mi-^T MISSAGE 


jm 

DOSI TEREu 

: STOP PROGRAM 



lECTTBLINK CRSR OFF.ESC.KEY-SOUMD CST,CR,IP,SHD-CHAR 

MESG 

DEB 

27,'x;',27,’j!2' 

,13,10,'S' 

PGMSEG 

12iDS 




HU} 

STARI 



As shown on page P-5 of the Z-DOB inanual, create a OTj file by entering: 

KiASh MODE; 

UlIK MODE; 

E)lE 2BIE KODE-ECE-CCM 
mSE M0DE.EXE 

You now have fiGDE.CCM. 
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PRESENTING THE 
S100-PC~ FOR $2999. 




The SIOO-PC by Lomas Data Products: 
Offering high performance at a “low” price... 
and it’s IBM-PC diskette compatible. 


The SIOO-PC is a cost effective high performance 
floppy based system ideally suited to business 

and scientific applications. 


The system offers the following standard features: 

■ Two 5*^" double sided disk drives 
(640 Kbytes of storage) 

■ Two serial ports, Two parallel ports 

■ Battery protected clock calendar 

■ MS-DOS** Operating system (others optional) 

■ 128K RAM 

■ 8 MHZ 8088 processor (8087 optional)^—-- 

■ IS slot SI00 mother board 

■ Attractive desktop enclosure 


And. the SIOO-PC is diskette compatible with the IBM-PC and 
most programs will operate without any changes. Plus, with its 
SI00 bus expansion capability. . . your system will never be 


outdated, 


LDP also offers a complete line of SlOO bus board 
products & support for the system integrator. . . 


■ UGHTNING ONE*** 8086/8088 CPU 

8086 or 8088, with 8087 and 8089 coprocessors. Up 
to lOMHZ operation..... PRICES start at $425.00 

m HAZITALL SYSTEM SUPPORT BOARD 

2 serial, 2 parallel ports, battery protected clock 
calendar. Hard disk controller host interface. 

PRICE $325.00 

■ LDP128/256K DYNAMIC RAM 

Advanced dynamic RAM with LSI controller 

for failsafe operation, parity... 

Price 128K - $495.00, 256K- $295.00 

■ RAM67 HIGH PERFORMANCE 

STATIC RAM High speed (lOOns) low power CMOS 
static RAM. 128K bytes, extended addressing. 

PRICE $1200.00 

■ LDP72 FLOPPY DISK CONTROLLER 

Single/double density, single/double sided disks, 
both 8" and 5 / 4 '' inch drives simultaneously. 

PRICE $225.00 

■ LDPS8 8088 SINGLE BOARD 

COMPUTER 8088 CPU IK RAM, 8 K EPROM, 
Monitor RS232 serial port. 8 vectored inter¬ 
rupts, . . .PRICE $349.00 


*CP/M‘86. MP/M 8S and CONCURRENT CP/MM are trademarks ofDtgiial Research 

**MS‘DOS is trademark of Microsoft 

^**Lighming One is trademark of Lomas Data Products. Inc. 


Two additional boards are available for JULY 
delivery. 

■ LIGHTNING 286 — 80286 CPU BOARD 

Offers 4 times the performance of a 5MHZ 8086 
CPU while maintaining software compatibility ..,. 

.PRICE .... CALL 

■ OCTAPORT 8 PORT SERIAL BOARD 

8 serial ports 0 to 19200 baud operation real time 
clock interrupt. Ideal for multi-user systems such as 
MP/M-86 *... PRICE.CALL 


All of LDP boards are fully tested to exacting 
standards and carry a one year warranty We 
specialize in 16-bit products & support the four 
major operating systems for 16-bit processors: 
CP/M-86*, MP/M-86. CONCURRENT CP/M-86*. 
and MS-DOS (PODOS). 

If your application requires 16-bit computing 
power and 
versatility, call 
Lomas Data 
Products today 


Dealer inquiries invited, 

LOMAS DATA PRODUCTS, INC, □ 66 Hopkinton 
Road. Westboro. MA 01581 D Tel: (617) 366-6434 
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Ask BYTE 


Conducted by Steve Ciarcia 


Joystick for the PC 

Dear Steve, 

I would like to build the 
joysticks for my IBM tesonal 
Computer using Radio 
Shack^s joystick potenti¬ 
ometer, Catalog No. 271-1705. 
Can you teU me how to wire 
up the potentiometer? The 
IBM manuals have been no 
help. Also, I hooked up a 
B-inch Hitachi color televi¬ 
sion set to the IBM PC, but 


Apple Disk 
Information 

Dear Steve, 

I would appreciate your 
help in finding sources of in¬ 
formation about the opera¬ 
tion {hardware and software) 
of the Apple II disk drives 
and disk-drive controllers, 
Robert Kao 
West Linn, OR 
One of the best references on 
the operation of the Apple disk 
operating system is the book 


I get poor resolution in the 
80-character by 25-lme mode. 
Any suggestions? 

Robert Smith 
Darien, CT 

Adapting the Radio Shack joy¬ 
stick potentiometer to the IBM 
Personal Computer is easy (see 
figure 1). Of course, your PC 
will need a joystick interface 
card. Also, while the value of the 
271-1K)5 joystick is rated at lOOK 
ohms, the 30-degree travel of the 

BM CONNtCTOR ON PADDLE BOARD 


Beneath Apple DOS by Don 
Worth and Pieter Lechner, Pub¬ 
lished by Quality Software, if is 
available at most computer 
stores. The book completely de¬ 
scribes the DOS software and 
explains the disk formatting. 
Because many of the disk-drive 
functions are software controlled 
mther than hardivare controlled, 
you will be off to a good start. 

The Apple disk controller 
schematic on page 145 of the 
Apple DOS Manual shows 
that it does little more than turn 


joystick handle may limit the 
range that can be controlled. If 
this is a problem, a potenti¬ 
ometer with a larger resistance 
will be needed. The total resis¬ 
tance change should be around 
lOOK ohms. 

The signal bandwidth of a col¬ 
or television is too narrow pr an 
SO-character line to be displayed 
clearly. The only solution pr 
sharp charactej^ is to use a high- 
bandwidth (greater than 12 
MHz) mow I for. . * .Steve 


f/ie drive on and off, move the 
stepper motor, and translate the 
disk pulses into a 6-bit hexadec¬ 
imal code. The software that 
drives the controller is explained 
in Beneath Apple DOS. The 
disk analog card patures the 
MC3470 read amplifier, which 
takes the differential AC signal 
from the disk's read/write head 
and converts it to a digital out¬ 
put pulse. It is amplified and 
filtered, sent to the controller pr 
translation, and then sent to the 
data bus. . , .Steve 


Atari 800 to VCS 

Dear Steve, 

I own an Atari 800 and am 
interested in making car¬ 
tridges for the Atari VCS or 
5200, Do the VCS and 5200 
both use a 6502 chip? If they 
do, is it possible to use stan¬ 
dard Atari. assembly lan¬ 
guage for programming? If 
they do not use the 6502—or 
are not compatible with Atari 
assembly language^can you 
tell me if there is any other 
way to make cartridges for 
the VCS or 5200? (I under¬ 
stand that there is a board 
that lets you use an Apple n 
Pius for this purpose.) Any 
help will be greatly appreci¬ 
ated. 

Scott Brause 
Edison, NJ 

The Atari 8(X) and the Atari 
VCS both use a 6502-type micro¬ 
processor and share the same 
machine language. It is therepre 
possible to develop games on 
your Atari 800 that will run on 
a VCS. 

The boards pr the Apple 11 
Plus are made by 

Frobco 
FOB 8378 

Santa Cruz, CA 95061 
(408) 429-1551 

These units are real-time devel¬ 
opment systems consisting of a 
plug-in board pr the Apple 11 
and EPROM plug-in boards for 
the VCS or 5200. . , .Steve 


The Monitor and the 
Merriment 

Dear Steve, 

I have been using a BMC 
13-inch color monitor with 
two home computers l a 
Commodore VIC-20 and a 
T1-99/4A. I also have another 
computer (built from an NRI 
kit) that is based on an 
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Figure 1: The technical specifications needed to employ a lOOK-okm joystick potentiometer as a joystick 
for an IBM Personal Computer. 
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Now your computer can say anything and say it well. 
Introducing the Votrax Personal Speech System. 


Quite articulate. 


Friendly to humans. 


The unlimited vocabulary Votrax 
personal Speech System is the most 
lophisticated, low cost voice synthe- 
lizer available today. Its highly 
Irticulate text-to-speech translator lets 
lour computer properly pronounce 
lonversational words at least 95% 
tf the time. 

For all those 
unusual words and 
proper names, you 
Ian define an excep- 
lion word table and 
|tore your own translations. 
i.nd remember, the entirely 
elf-contained Votrax PS System 
gets your computer talking 
Ivithout using any valuable 
bomputer memory. 



Designed to look like a printer to 
your computer, the V^otrax PS System 
is extremely easy to use. It can be used 
in tandem with your printer without an 
additional interface card. Both serial 
and parallel ports come standard, 
allowing you to connect the Votrax PS 
System to virtually any computer. 
Speech, music and sound effects are 
only a PRINT statement aw^ay. 


BuiH-in versatility. 


luch more than just a voice output 
device, the Votrax PS System lets 
jrou mix either speech and sound eT 
Fects or speech and music. A pro¬ 
grammable master clock and 255 
programmable frequencies give you 
jnmatched control of speech and 
pound effects. 

The Votrax PS System offers user 
Expandable ROM for custom appli¬ 
cations, user downloadable software 
capability and sound effects 
Isubroutines for easy user program- 
|ming. Its programmable speech rate 
Drovides more natural rhythm, while 
■ 16 programmable amplitude levels 
•give you greater control of word 
I emphasis. 

Actual size: 12.2 " x 4.5" x 2.6" 



What to say after 

Businesses w^ill appreciate spoken 
data transmission, narration of graphic 
displays and unmanned , oral product 
demonstrations. Spoken verification of 
data input w^ill make computers much 
easier for the blind to use. School chib 
dren can receive comprehensive 



The Votrax Personal Speech Systern 
is covered by a limited warranty. 

Write Votrax for a free copy. 

500 Stephenson Highway, Troy, Ml 48084 


computer instruction with voice text¬ 
books as well as spoken drills and 
testing. And then, late at night, you can 
make those adventure games explode. 

A quick list. 

Highly articulate Votrax text-to- 
speech translator. 

255 programmable frequencies for 
speech/sound effects. 

^ 16 amplitude levels. 

□ Simultaneous speech and sound effects 
or speech and music. 

n 8 octave, 3 note music synthesis, 

□ Serial and parallel interface standard. 

□ User programmable master clock. 

□ User defined exception 
word table, 

□ User programmable speech 
rate, amplitude and inflection. 

□ User expandable ROM 

for custom applications. 

□ User downloadable 
software capability. 

□ 3,500 character 
input buffer: sub¬ 
divisible for a printer 
buffer, 

n Internal speaker and external 
speaker jack. 

□ Real ti me clock and 
8 user defined alarms. 

□ Oral pow'er up and error prompting. 

□ X-on/X-off and RTS-CTS handshaking. 

□ Programmable Baud settings (75-9600). 

□ Interrupt driven Z-80 microprocessor. 

□ Parallel/Serial interconnect modes, 

□ Proper number string translation: the 
number 154” is pronounced “one 
hundred fifty four”. 

To order, see your local computer 
retailer or call toll-free 

1-600-521-1350 

Michigan residents, please call 
(313) 588-0341. MasterCard, VISA or 
personal check accepted. The price is 
$395 plus $4 for delivery. Educational 
discount av^ailable. Add sales tax in 
Michigan and California. 

© VOTRAX ] ni 
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Ask BYTE I 

MC6802 microprocessor. This 
unit has memory-mapped 
video, uses an MC667D char¬ 
acter generator, and displays 
24 lines of 32 characters on a 
television screen. How can I 
get it to display to my 
monitor? 

Itshak Mihaeli 
Bmoklyn, NY 

Yowr color monitor is designed 
to Oixept a composite video signal 
directlif. A television receiver is 
designed fa accept a composite 
video signal that is super¬ 
imposed onto a radw-frequency 
(RF) carrier. Most Imv-cost com¬ 
puters, such as your NRI, pro¬ 
vide the video output on an RF 
earner (usually channel 3 or 4) 
to enable a home television set to 
be used as a monitor 

The VIC-20 and the TI-99/4A 
have a direct video output that 
is not modulated to a television 
channel Their output can there¬ 
fore be displayed directly on your 
monitor. The RF signal from 


your NRl system is preventing 
the video signal from being dis¬ 
played. If you tap into the com¬ 
posite video signal inside the 
computer bef)re it goes into the 
RF modulator you will be able 
to display its output on your 
monitor. . . .Steve 


Power-line Warning 

Dear Steve, 

I am about to receive a Vic¬ 
tor 9000 system and would 
appreciate some information 
on a gadget that gives warn¬ 
ing of power-tine failures and 
glitches. Despite consider¬ 
able searching, I have been 
unable to find the name or 
manufacturer of this minor 
piece of equipment and its 
price (though I understand 
that its cost is not high). Can 
you help? 

Brian Rushton 
Brooklyn, NY 

The deiyice for indicating 


Eco-C 



Compiler 


Since November of Iasi year, we've been testing our new 
Eco-C Compiler and now it's ready for your ZBO’'" CP/ 
system. Some of the features include: 


• Ail data types, including float double and tong, 

• Fast efficient code. For example: Our versions of 
' seive" in January. 1983, BYTE; 15.8 seconds 
(standard) and 11.7 seconds (optimized). 

• Uses Microsoft's MACRO 80"'“ for REL file output 

• Standard {K&R) file I /O and library (most in source) 
included. 

• Easy assembly language interface. 

• No royalty fees on generated code. 

The price for Eco-C is $350.00 and Includes MACRO 80 (a 

$200,00 value by itself). We il also include a free copy of 

C Programming Guide while supplies last 

For further information, call or write: 



P.O. Box 68602 
Iridianapolis, IN 46268 
(317) 255-6476 



Registered trademarks are: Zilog (Z80), Digital Research 
(CP/M), Microsoft {MACRO 80) and Ecosoft (Eco-C). 
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power-line foilure and glitch oc¬ 
currence, the Glitch Sentineljs 
manufactured by 

BMl Billings McEachem htc. 

402 Lincoln Centre Dr 

Foster City, CA 94404 

(415) 570-5355 

The Glitch Sentinel features 
indicator lights for a variety of 
power-line conditions including 
high and low line frequency, 
voltage spikes, and ''noise/' At 
$400 to $975 (with printer) per 
unit, 1 do not consider this a 
''minor piece of equipment" and 
surest that you may be confus¬ 
ing this product with one of the 
many devices available that sup¬ 
press surges and glitches. . . . 
Steve 


Greek Character Set 

Dear Steve, 

I have both a Commodore 
PET 2001 and a VlC-20 and 
would like to find a character 


generator for both that will I 
display the Greek character | 
set. 

Dafni Voulgaridou 
Thessaloniki, Greece 

Tii?c? programmable character I 
generators for the PET have been I 
advertised within the last year. 
The first, the JCT Fro^mmable I 
Chameter Cknerator, is available \ 
from 



SPSS Inc. is making waves with a powerful new line of 
statistical software for the serious data analyst, 

Simpie and sophisticated statistics; 25 procedures 
induding cross-tabulation and regression 

Advanced Report generator 

(jj Comprehensive data management—files of 
any size 

SPSS/Pro is currently available for the 

DEC Professional 350. Other conversions are underway. 

At SPSS Inc. weVe making waves every day. 

Call us for the full story. 312-329-2400 



444 N. MICHIGAN AVE., CHICAGO, IL 60611 
(312) 329-2400 

SPSS. SCSS, IDA, SPSS/Pro are trademarks of SPSS Inc. for its 
proprietary computer software. DEC Profesaional 360 is a tradamark of Digital 
Equipment Corporation. © 1S83 SPSS tnc. 


Circle 441 on Inquiry card. 























Reserve your place today. 

We’ll give you a front-row seat to success. 


ISE'USA Professional Training 
Seminars on Microcomputer 
Application Development 

The microcomputer is here to stay. As a 
smart Information Management Professional 
you know that micros are rapidty becoming 
a key to business success. 

Learn how to use them wisely, and youll 
be able to take full advantage of the growing 
micro revolution. Buifd top quality application 
systems on micros, while maintaining data 
integrity and security, and you could save a 
small fortune. Or make one. 

ThaLs why ISE-USA has developed this 
special training program—to help you un¬ 
derstand the fundamentals of data base 
management systems and to show you how 
to solve the kinds of problems you could 
formerly solve only on a mainframe. 

ILs the kind of in-depth, practical, concen¬ 
trated learning program you need to update 
your thinking, and discover the true potential 
of today's micros. 

Three-day Seminar and Workshop on 
Microcomputer Application Development 

Basic principles and inner workings of data 
base management; a must for anyone who 
wants to stay abreast of today's rapidly evolv¬ 
ing Information processing technologies. 


Learn such valuable techniques as... 

• State-of-the-art data base management 

• How to design logical data structures for 
your application problems and create 
effective, efficient application software 
solutions 

• How to assure data integrity and utilize 
recovery procedures 

• Taking full advantage of tools for ad hoc 
query processing and interactive data 
manipulation 

• Guaranteeing data security, handling 
multiple simultaneous users, performance 
tuning, design modification, and more 

Taught By: Leading authorities on micro¬ 
computer data base management for 
applications systems development. 

Sponsored By: International Software 
Enterprises, Inc. (ISE-USA), a member of 
the worldwide network of ISE companies. 

In Cooperation With: Micro Data Base Sys¬ 
tems, Inc. (MDBS), one of the worlds leading 
microcomputer software firms; creators of 
superior data base management software for 
mini and microcomputers and the first com¬ 
pany to develop an authentic, full-featured 
data base management system for a wide 
range of microcomputers. 



Guarantee 

ISE-USA flssuTies alli attendees that onty proven and avail* 
able slate-of-frie-an microromputer softwane developmani 
tools will bo used in this seminar. Chiel among these is 
MDBS ill. an e)ttended network, post relationat DBMS 
which is pr^tetmd worldwids for serious micro application 
development. Many ol its tealutes ate not yet available on 
maintrame DBMSs. 

MDBS ill: is a Irademarkof Micro Dala Base Systems, Inc. 


□ Enroll me today! Enclosed ia a check 
or money order tor $500*. 

□ Sounds great, but I need more 
information. 

mtlnois residents, please add 6% sates tax. 

Name___ 

Title__ 

Company_,___ 

Phone ( ) - 

Addtess- 

City_.State_Zap- 

MAIL TO; ISE-USA, SS West Algonquin Rd,, 
Arlington Heights. IL 60005 

Oft CALL: (BOO) 323^0629. In Illinois call 
(112) 991-9200 
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i are 
better 
than 
one 


Is your Apple’s 6502 processor chip a little 
overworked lately? Have you been eyeing 
one of those new, 16-bit systems? But you 
don’t want to give up all your Apple pro¬ 
grams ... 

Add the powerful 16-bit 8088 processor to 
your Apple with ALF's Processor Card. Let 
the 6502 and 8088 work together to tackle 
your toughest problems—like speeding up 
your Applesoft and Apple Pascal programs. 
With the Processor Card, you can use the 
CP/M™ 86 or MS-DOS™ operating system 
to run the latest 16-bit software, including 
many IBM PC programs. 

64K or 128K of high-speed memory is 
available for ALF’s Processor Card. Use the 
Processor Card with 128K as a fast disk 
emulator or to view sixteen hi-res images in 
under a second. Or run Basic, C. COBOL, 
or Pascal with 16-bit performance! 

The ALF Processor Card is just $395 (Ap¬ 
plesoft speed-up software included). See 
your Apple dealer today, or contact ALF for 
more information. 

Trademarks: "Apple'*: Apple Computer, “CP/M": Digital 
Research, 'MS-DOS*': Microsoft, 

ALF 

ALF Products Inc. 

1 31 5F Nelson St, Denver, CD BD31 5 
[3031 33^ 08T1 Telex: 


Ask BYTE — 

Another d^ice, the Soft 
ROM, consists of a board that 
plugs into your charackT genera- 
tofs ROM socket and prauides 
4K bytes of RAM to create a 
customized character generator 
An alternate character set can 
then be loaded into this RAM 
and switched. This card is 
available for $129 from 

Canadian Micro Distributors 
Ltd. 

365 Main St. 

Milton, Ontario L5T 1P7, 

Canada 

A foreign-language ROM for 
Commodore systems is available 
from 

Kobetek Systems Ltd. 

Rural Route #2 

Wolfville, Norn Scotia 
BOP 1X0, Canada 

(902) 6787771 

You should contact them pr 
specific inprmation. 

Also, 1 repr you to an article 
on creating custom character sets 
pr the VIC-20 computer. This 
article, 'Tixelator" fComputeJ, 
October 1S82), shows how to ob¬ 
tain an altemate character set. 
The prindpJes can also be ap¬ 
plied to the PET . . .Steve 


Pascal Primers 


Dear Steve, 

I am trying to learn Pascal 
and need a good book to 
help me. There are many 
Pascal books on the market, 
but I don't know which 
would be suitable for me. 1 
have been using BASIC for 
over three years, so I'm not 
exactly a beginner with 
micros or software. Can you 
recommend an appropriate 
book for me? 

James Smith 
Pinellas Park, FI 

Many excellent books on 
Pascal programming are avaiT 


able, but I will list three that 
may be of special interest to you. 

Pascal kom BASIC by Peter 
Swum (UYTE/McGraw-Hill) 
emphasizes the advantages of 
structured programming and 
presents the concepts required to 
adapt Pascal to your computer. 
It builds on your previously ac^ 
quired RASiC skills. 

Introduction to Pascal by 
James Welsh and phn Elder 
(Prentice-Hall) provides short, 
illustrative programs and a 
series of 17 case studies. It is 
written for the beginning 
programmer. 

If you own an Apple 11 com¬ 
puter, an excellent book i$ Ap¬ 
ple Pascal—A Hands-on Ap¬ 
proach by Arthur Luehrmann 
and Herbert Peckham (McGraw- 
Hill). This is a tutorial guide to 
Apple Pascal designed to be used 
with an Apple II. . . .Steve 


CP/M on an Eff 

Dear Steve, 

I have an expanded version 
of the Elf n lB02-based com¬ 
puter with 64K bytes of 
RAM, an ASCII keyboard, 
and Level III BASIC, How 
can I run CP/M on this sys¬ 
tem? Can a Z80-based com¬ 
puter be interfaced with the 
Elf system to use its RAM 
and other accessories? 

Barry Dyar 
APO New York 

CP/M was written pr an 
8080 microprocessor and it will 
also run on 8085 and Z80 chips, 
but it cannot be directly imple¬ 
mented on an 1802. However, a 
Z80 microprocessor could be in- 
terpced to the Elfs bus (similar 
to Microsoft's ZSO card pr the 
Apple 11) to use existing memory 
and I/O ports. CP/M could then 
run on this hybrid system. I 
have never tried this combina¬ 
tion and am not aivare of any 
commercially available boards to 
accomplish it. You might try 
writing to 
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Ask BYTE 

Netronics R&D Ltd. 

333 Litchfield Rd. 

New Miljbrdf CT 06776 

This company sells the Elf U and 
has CP/M on its ExploTer/S5 
system. Perhaps it has worked 
out a combination of the two. 
, * .Steve 


E-Z Does It 

Dear Steve, 

I was very impressed with 
your E-Z Color Graphics In¬ 
terface (BYTE Circuit Cellar, 
August 1982), but 1 feel that 
designing it for the Apple is 
like bringing coals to New¬ 
castle. The article stated that 
an S400 version was being 
planned; I have long felt that 
S-100 systems needed such a 
board for good games and 
graphics programs. Do you 
think that it would be feasi¬ 
ble to combine the graphics 
support of the E-Z Color 
board with a sound genera¬ 
tor and a joystick/paddle in¬ 
terface on an S-100 board? 

My S400 system has only 
one slot available at the pres¬ 
ent. Is there any way that I 
can increase the number of 
slots available? What I had in 
mind was something analo¬ 
gous to an extension cord 
with multiple outlets. 

David Langan 
Lafayette^ LA 


The S-100 version of the E-Z 
Color board features the TMS 
9918A sprite graphics, an 
SN76489A sound-generator cir¬ 
cuit (BYTE Circuit Cellar, July 
1982), and an input port capable 
of reading tivo Atari joysticks. 
It's available from 

Micromint Inc. 

561 Willow Ave. 

CedarhuTSt, NY 11516 

(800) 645-3479 

Your idea of expanding the 
S-100 bus with "an extension 
cord with multiple outlets" is 
sound if the connecting cable is 
not too long and if the original 
socket had buffered address and 
data lines. Active or passive ter¬ 
mination of the bus is recom¬ 
mended if the length is more 
than several inches. (See also 
AsJc BYTE, 1983, page 

486.) . . . .Steve 


B5R X-10 Revisited 


I have occasionally referred to 
the BSR X-10 Home (Control 
System in my articles and 
recently (BYTE Circuit Cellar, 
July 1983) described my disillu¬ 
sionment with the X-10. The 
pllowing is part of a letter from 
John Dilday at Leviton Manu¬ 
facturing Company that helps 
shed some light on this subject. 

'^My experience has shown 


that the arbitrary switching 
you describe is caused by 
legitimate X-10 signals. The 
culprit is your ultrasonic con¬ 
troller and other similar 
"early consumer" transmit¬ 
ters. You will find that con¬ 
trollers with the buttons 
floating at 125 volts line 
potential are sensitive to 
power-hne transients or elec¬ 
trical noise. Noise occurring 
as the controller chip is scan¬ 
ning the buttons can activate 
a controller just as if you had 
intentionally pressed a but¬ 
ton. You can demonstrate 
this to yourself by monitoring 
the transmit LED. Whenever 
it flashes without an inten¬ 
tional command, it is trans¬ 
mitting as commanded by 
the power-line noise. 

"TTiere are several solutions 
to your arbitrary switching 
experience. One is to elimi¬ 
nate the sensitive controllers 
from your system and replace 
them with Levitohs Central 


Control System devices that 
are not sensitive to noise. 
Another is to disconnect 
these controllers whenever 
they are not being used to ac¬ 
tually transmit a signal. If 
you must leave the sensitive 
controllers on Une, installing 
0 .02 =pF glass capacitors from 
each of pins 16-23 to ground 
has been found a satisfactory 
remedy. 

"The X-10 signal standard is 
one that can be reliable. It re¬ 
quires a specific combination 
of events to activate a 
receiver: (1) a 121-kHz signal, 
(2) a signal coordinated with 
zero-crossing, (3) the proper 
9-bit code for a specific 
device, and (4) the comple¬ 
ment of the 9 bits. This signal 
standard results in a system 
that can be made to operate 
reliably on three-phase 
277/480 volts down to your 
single-phase 240-volt home 
electrical system, or even a 
low-voltage twisted pair."! 


In Ask BYTE. ' Steve Ciarcia answers questions on any area of 
microcomputing. The most representative guestfons received 
each month wUl be answered and published. Do you have a 
nagging problem? Send your inquiry to: 

Ask BYTE 
do Steve Ciarcia 
POB 582 

Glastonbury. CT 06033 

Due to the high volume of inquiries, personal replies cannot 
be given. All letters and photographs become the property of 
Steve Ciarcia and cannot be returned. Be sure to include 'Ask 
BYTE " in the address. 


NEW! XEROX 16/8 PROFESSIONAL COMPUTER ^ 





^ ' t* '' T 


- 


XEHQX aat^ll «YST«li9 

^ m- 


16/e FEATURES: 

8066 16-bit processor operating at 
6,7MHz, 4MHz Z80A, 128K RAM 
(optional 256K), low profile 
keyboard with 12 function keys, 
separate cursor control pad. 
Operating systems Include: 

MS- DOS, Concurrent CP/M-BB and 
CP/ M-80. Upgrades from 820 and 
820- h are available. 


IKTRODUCTOnY SALE PItICES 

U^T 

SV-i“SS/DD $33S5 $2495’ 

5%*'DS/DD $3795 $2795' 

arSS/DD $3745 $3095' 

rOSOD $4445 $3395' 

10 Mb Hard $5295 $4495 

'with Tandon Onves 
CALL OR WRITE FOR 
COMPLETE C ATALOG 


___ $25^ $1.^'^ 

sv.*t»OT^ issm - 


B'DSrtJD 


$4845 S40&5 


'wftb Tandon Orty^s 


I 


CmALER 

mauiRfES 


CAiLcdWecr to tmPEfi 

(408)7394942 S^*Ryr,M-F 

■ ■ i, MC?, CmIi, CK, ^ wi jii KrVtSA-JfMC- 
3?^ flcy vy 1^^ 
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WHY YOU SHOULD 
RECOMMEND 
AKAYPROEVEN 
IF YOU DIDN’T 
BUY ONE YOURSELE 


tigat 

alon 


If you’re happy with the 
computer you now own, were 
happy for you. Because we both 
know what you went through 
to buy it. 

More than likely, it was a 
long years education that sent 
you into a complex maze of trial 
and error. "Vbu spent a lot of 
time asking questions in com¬ 
puter stores. More time hunt- 
ing for answers in computer 
books. Even more time inves- 
iting all the hardware, let 
ione software options you 
had to consider. 

It was a hard way to get 
what you needed. A year that 
earned you an honorary degree 
in computer engineering and the 
status of a computer buff. 

But just between us buffs, 
would you recommend a year 
like that to a friend? 

FOR THE HRST-TIME 
BUYER, K AYPRO IS A 
GODSEND. 

We think the ‘hard way’is the 
wrong way to have to buy a com¬ 
puter. After all, a business person 
shouldn’t be required to make de- 


Re^lislicnnJ TfmiDnBrlcs. — Apple CptnpUbeL Inc., IBM — IBM 

Corp, ClVM — Digicat Rc^rdi, Inc , ZSD - Zikie, M-Bteic - Mtcrceoft. 
IrucL, Tkidy, TRS-flO —"^nefy Carpc^ratipfi, — CMwfne Ccirnp4«r 

Gorporaeicn, Xerox — Xerox Corpotaiion. Pfiic» based «i published 
inlbmiatlun as nf July 15.1983. © l9S3 Ksypro Corporstson. 


cisions better left to an engineer. 

Trying to find compatible 
interfaces and software packages 
alone would drive most people 
up the wall (remember?). 

So, we’ve taken a different 



approach to making and selling 
our Kaypro II. Rather than a 
starter system, with options you 
buy piece for piece, it’s designed 
with all the integrated hardware 
and software it needs to be fully 
functional. 

Off the shelf. Kaypro II is 
completely ready for business. We 
think that’s what the first-time 
buyer really needs. 

ITS A COMPLETELY 
INTEGRATED SY^M. 

Since we don’t consider a 
monitor, disk drives, interfaces or 


other hardware as optional extras 
all Kaypro’s hardware comes 
complete in an integrated system.] 
Except, of course, for a printer. 

As you know, some people don’t 
need one. And those who do 
must decide whether they need 
dot matrix or letter quality 
, printing. 

What’s complete on a 
•Kaypro II? 

64K RAM, Z-80 micro¬ 
processor. A 9 ” green screen 
monitor. Dual disk drives, the 
same used by IBM. A detach- 
ible keyboard that’s more com¬ 
plete than you’ll find on the latest I 
Apple. Built-in interfaces for both I 
a printer and communications. 

In other words, all the hard¬ 
ware you’d recommend to a first¬ 
time buyer. In one complete 
package. 

IT COMES COMPLETE 
WITH SOFTWARE. 

While businesses can be 
very different, the fact is that 95% | 
of all business needs can be ful¬ 
filled by a series of three business 
applications proems. Word 
Processing/Spelling, Data Base 
Management and Financial 
Spreadsheeting, 

It’s the software that’s 
optional with other computers. 










3ut it too comes complete with 
. Kaypro. 

And with its CPAl operat- 
ig system, Kaypro II is capable 
running thousands of other 
business programs, to fill more 
specialized needs. 

IT SELLS FOR $1595, 
COMPLETE. 

People are bound to ask you 
row much they should spend on 
1 computer. There is, of course, 
in obvious answer; as litde as 
sible and still get a serious 
business system, complete with all 
le functions they need. 

At $1595, Kaypro II is 
le least expensive serious busi- 
less system we know of on the 
larket today. 

There are basic starter sys- 
Items advertised for less. But their 
joptional hardware and software 
lean double or triple their basic 
Iprice. So they can end up cost- 
ling SZOOB-S^OCO more than 
I a Kaypro, 

A good example is an Apple 
I lie. With a hardware con%uration 
I comparable to Kaypro II’s, com- 
I plete with comparable software, it 
lists for an average price of $4400. 

I $2805 more than a Kaypro. 

IT OFFERS 

MORE MEMORY FOR 
THEMONEY 

Since disk drive memory 
I capacity is always a concern, once 
again the idea is to get the most 
for the money. With two disk 
drives, Kaypro 11 gives you 400K 
for $1595. With equivalent hard- 
I ware, an IBM gives you 320K for 
about $2800. And Apple He 
' gives you 286K for about $2400. 

So once again, Kaypro II 
delivers. 

IT HAS POWER 
TO SPARE FOR WHAT 
MOST BUSINESSES 
NEED. 

The more you love compu¬ 
ters, the more tempting it is to 
recommend a lb-bit vs. S-bit 


machine. You know that 16-bit 
systems are a little faster and 
have more power to run longer 
programs. 

However, 16-bitters are far 
more expensive than the 8-bit 
variety. And, unfortunately, have 
only a handful of business appli¬ 
cations software packages that 
really take advantage of them, 


SPECIFICATIONS 

Microprocessor 

Perfect Filer 

Z-'SO 

Perfect Calc 

Operating 

spreadsheet 

System 

Wordstar word 

CP/M 2.2 

processing . 

User Memory 

The Ubrd Plus 

64K 

Profit Plan 

Disk Drives*. 

spreadsheet 

2 drives, 400K, 

M-Basic 

unformatted 

12 Games 

Interfaces 

Uniform — allows 

I Serial 

computer to 

1 Parallel 

read’ and 'write 

Keyboard 

TRS-80, Osborne ^ 

Detached, 63'key 

Xerox disks 

with numeric 

Dimensions 

keypad 

Height: 8 inches 

Software includedt 

Width: 18 inches 

Perfect Writer 

Depth; L5H inches 

word processing 

Weight; 26 lbs. 

Perfect Speller 

(portable) 


Considering the real needs 
and budget limitations of most 
small businesses, why suggest a 
company limo when a good 
company car will do? 

Since 75% of all micros 
sold today are 8-bit systems, its 
indicative of their capacity to take 
care of business. Wed stick with 
a Kaypro II. 

ITCANPAYFOR 
ITSELF FASTER THAN 
MORE EXPENSIVE , 
COMPUTERS. I 

Every business person ^ 
wants a computer to pay for I 
itself in increased productivity. 


And the faster the better. Perhaps 
on this count alone , Kaypro II is 
wor^ recommending. 

As a fully functional busi¬ 
ness system for $1595, Kaypro can 
win the payout race hands down. 

IPS BECOME A 
LEADING SELLER 
THANKS TO 
COMPUTER BUFFS, 
LIKE YOU. 

In fact, Kaypro II is one of 
the best sellers in the $1000- 
$5000 price range. And it got 
there largely because of the 
enthusiastic word of mouth, and 
word of press, of computer 
enthusiasts. Many of whom, after 
building their own systems, 
bought a Kaypro H as their 
second computer. 

So you certainly wont be 
alone if you recommend Kaypro 
n to anyone shopping for a nftt 
computer. 

Or look at it this way. Once 
you teU people about the com¬ 
plete business computer for $1595, 
they’ll probably stop bugging you 
with a lot of questions. 

They may even forget to ask 
why you didn’t buy a Kaypro II 
for yourself. 

Just between us buffe, we 
can’t recommend a good answer 
for that. 

CALL 800-447-4700 FOR 
THE DEALER NEAREST YOU. 

Circle 540 on inquiry card. 



The Complete BiLsiness Computer. 









Software Received 


Apple 

Bookends, a reference-man¬ 
agement system that keeps 
track of information from ar¬ 
ticles, books, and magazines 
alphabetically using authors 
and keywords. This program 
offers storage and retrieval. 
For II Plus, lie, and III; flop¬ 
py disk, $124.95. Sensible 
Software Inc,, 6619 Perham 
Dr*, West Bloomfield, MI 
48033. 

The Chambers of Vocab, an 

educational game that builds 
vocabulary skills. Your goal 
is to work your way up and 
out of the Chambers of Vo¬ 
cab by demonstrating vocab¬ 
ulary skills. Up to four play¬ 
ers can choose from three dif¬ 
ficulty levels. For II, II Plus, 
and lie; floppy disk, $48.96, 
Reader's Digest Services Inc., 
Pleasantville, NY 10570. 

The Cheap Assembler, a 
menu-driven, interactive edi¬ 
tor/assembler system that 
lets you edit, assemble, list, 
and execute 6502 assembly- 
language programs without 
leaving the system. The pro¬ 
gram includes editor com¬ 
mands, assemble-time error 
messages, and assembler syn¬ 
tax. For II Plus and lie; flop¬ 
py disk, $23.50. Thunder 
Software, FOB 31501, Hous¬ 
ton, TX 77231. 

Home Investment Package, a 

series of three sections: the 
stock-tracking program, the 
compound-interest program 
(for any account that offers a 
compounded interest), and 
the main menu, which allows 
you to move from the stock 
program to the compound- 
interest program. For 11 Plus 
and He; floppy disk, $15. Yes 
Software, 220 McKee Ave., 
Oxford, OH 45056. 

Pensate, a thinking game of 
evasion. The object is to get 


to the top of an 8 by 8 grid 
while avoiding other playing 
pieces. All ages can play. For 
the II Plus; floppy disk, 
$19.95. Penguin Software, 
830 4th Ave,, Geneva, IL 
60134. 

Tactical Armor Command, a 
game simulation of World 
War II in which you pick a 
nation, build a combat team 
from powerful tanks, assault 
guns, and tank destroyers, 
and command the team 
you've created against the 
enemy. For 11, 11 Plus, and 
He; floppy disk, $40. The 
Avalon Hill Game Co., 4517 
Harford Rd., Baltimore, MD 
21214. 

Ultimaker II, a game program 
that allows Ultima 11 players 
to boost their character's 
abilities and print maps of 
many areas of the game. It 
also includes a program of 
playing hints that you use at 
your discretion. For II and H 
Plus; floppy disk, $14. Amaz¬ 
ing Software, 625 Wellington 
St. N, London, Ontario N6H 
3E8, Canada. 


Atari 

Paris in Danger, a multilevel 

simulation game of the De¬ 
cember 1814 campaign to 
crush Napoleon. When two 
or more enemy corps engage, 
combat becomes tactical on a 
strategic map of Western 
Europe. For the 800; floppy 
disk, $35. The Avalon Hill 
Game Co., 4517 Harford 
Rd., Baltimore, MD 21214. 

Solar Storm, an adventure 
game. Strapped in your laser 
ship, you must battle fierce 
aliens that approach in waves 
of increasing velocity. In 
addition, the sun explodes 
and showers heated 
fragments on your vulnerable 


planet. See if you can sur¬ 
vive. For the 2600; cartridge, 
$29.95. Imagic, 981 Universi¬ 
ty Ave., Los Gatos, CA 
95030. 


CP/M 

Fallout, a fallout-prediction 
and shelter-design program 
that lets you analyze any 
location in North America 
under various attack scenar¬ 
ios and size a shelter for the 
location. This program in¬ 
cludes an accessible database 
of over 1200 targets, 300 
weather stations, multiple 
targeting, user-selectable at¬ 
tack cases and winds, and 
easy-to-understand summary 
outputs. Floppy disk, $29,95. 
Go Software, FOB 2693, 
Chicago, IL 60690. 

Organizer II, a utility pack¬ 
age that lets you display, ex¬ 
plain, and execute hundreds 
of applications, utilities, and 
system functions. You can 
also develop your own 
special menus. Floppy disk, 
$149, The Information Peo¬ 
ple, 443 Hudson Ave., 
Newark, OH 43055. 

Pro Pascal, a programming- 
language compiler that gener¬ 
ates native machine code for 
efficient program execution. 
Floppy disk, £220. Prospero 
Software Ltd., 37 Gwendolen 
Ave., London SWl5 6EP 
England. 

Z80ASM, a Z80 assembler in 
manual form with complete 
source-code listing and a tu¬ 
torial on assembler theory. 
Includes standard Zilog mne¬ 
monics and manual. Easily 
revised as a cross-assembler. 
Floppy disk, $50. King Soft¬ 
ware, POB 208, Red Bank, 
NJ 07701. 


Commodore 

Casual Writer, a utility pack- 

age that lets your computer 
function like a word proces¬ 
sor. No need to retype your 
entire text, just retype those 
words you need to change. 
Information can be stored on 
tape and easily recalled from 
tape for quick review. For the 
VIC-20; cassette, $29. E.N. 
Publications, RR 1, Box V, 
Worden, IL 62097. 

Deadly Skies, a fast-action 
arcade game. You must de¬ 
stroy the enemy's military 
base, missile emplacements, 
and many tanks. Avoid pa¬ 
trols, asteroids, and tracking 
bombs. For the VIC-20; car¬ 
tridge, $39.95. Tronix, 8295 
South La Cienega Blvd., In¬ 
glewood, CA 90301. 

Dr, Floyd, an interactive 
game that simulates artificial 
intelligence. You can con¬ 
verse with this program in the 
psychoanalytical technique 
used in client-centered 
therapy. For the VIC-20; cas¬ 
sette, $14.95. Apropos Tech¬ 
nology, Suite 821, 350 North 
Lantana Ave., Camarillo, 
CA 93010. 

Gold Fever, an arcade-type 
game. Inside an abandoned 
gold mine, you must collect 
all the gold you can before 
your oxygen runs out. Avoid' 
runaway boxcars, rolling 
boulders, and an evil claim 
jumper. For the VIC-20; car¬ 
tridge, $39.95. Tronix (see 
address above). 

The Math Teacher, an educa¬ 
tional math-tutorial program 
that drills students in math 
from first grade through 
junior high school levels. It 
contains 25 working math 
problems per session and dis¬ 
plays student's scores. For the 
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GOMMODORE 64 

Cornmodofe T701 Color Monitor 
t4'‘ scretn-big screen, high iruality- 
direct connect to 64 & VIC^D 

YnorLOW CQst:$2 6a.95 

Cd mm odore f i Z5 E ftinlBr ^ 

Quality dct miirix, ditact ~ 

connect to Com. 64 ft VIC 26. 

Mu intirfecs nec8$»i 



Voui LOW Curt: 


ceswry. 

[:S;26d.66 


Commodore OatiBette 
Includes interfoceft (Able, 
for uie with Com. G4& 
VIC-26. Your Cast;Se9.gS 


Commudors 1641 Oisli Drive 

Hi 0 h (tuility at low cost, direct „- 

cpiiiiBct to Com. 64 & VIC-26. Commodore CTGOO Modem 
Your LQW Coil:$299J5 The tell desl in the country fcrr 
__ i mntem-Your LQW C ost;S 66 .95 

Commodorn Software PickagB |30 progrems) 
ofily S12.9S with the purphiia of one (»f thasa pactfages: 


COMMODORE 64 * 189 ”' 

K 


comoDOhE le Eflnpjm-Dtvrv 
*whH aurciMi*# wrth any of ibtu ihrM tMEklgt^. 

CQHM0D0flEG4 1169.65, 
with the purcfiasi of 
1 1541 Disk Drive 

1 1525E Printer 

ALL FOR 
CDMMODORE 64 
with tte purchiie uf 
1 1541 Disk Drive 

1 1701 14''color monitor 

ALL FQH 



DON NOT BUY AN I B M PERSONAL COMPUTER 
baforo you sm & try th« iiiw SANYO MBC 550 Computer 
which is an IBM PC clone at one-third the prrcel 

The SANYO MBC 55Q 
U 12BK memory (etmandahle to 25GK) 

~ Powerful IG-bitBOBB CPU 

160K disk drive (exp. to 640K w/two drives) 

High quality^ low profile 
BQ-column display 

MO/DQS operating iystem-{the defacto standard 
of IBM compatibility) 

Sanyo BASIC 
Word Procassifin software 
Spread sheet (VTtsiCalc-tike) software 
and morel 

Your cost is NOT $3,0D0 $2,0D0 - or even SI,500 

_ YOUR COST IS S995.95 


Optional 

1Z8K additional memory 

80B7 Number Cruncher co-processor 

320K drives (2 provides over half a megabyte on line) 

Hard disk availaole soon 


£189.65 


£299.95 

$269.95 

$769J5 


COMMODORE 64 $189.95 

with the parchiifl of 

1 1541 Disk Drive $299.95 

1 1526 Fait printer-includfri $346.95 

IF C/caltle direct connact to 64 
ALL FDH $839.65 


*74»‘ 


COMMODORE VIC-28 
Vrth the purchise of 
1 Datisitte pfogram recorder $69.95 

1 Goftek educitionei loftware $24.95 

AlHor S169J5 


'liBNasInsInjments Home Computer 

“ ^ Tl 99/4A mduding the 


$99»?: 


£50 Tl i/i Sf43.35/ 

The only 16K COLOR computer 
under S106 1 5 fait-f45P 
Ptircheie of TI-96/4 A includes One Year Fu 8 
Warranty & Z'A hri dasi 1?nm Tl-alu New 
Tl-Hdt Line phone number. 

FREE with the purchase of any of these Tl packages, ehher Word 
Ptocissur. MuftiPlin or LOGO loot only 0 
FVclceii four: 



PSctUfV 

tHPIZSO Oiskdrin 

fHf 1240 Diik Bpimetet (wd 

PHE12DO PWiphifil box 
^H^12B0 S2K iKpimlon uni 
Euia. reiiU: St ISO.QO Vaur coTt: S429.H 


COMMODORE 4D4D Dual Disk Drive 
Duul Disk Drive for the 64 & other models 
349KB each'total storage 640 KB 
Come & try them-they're G REAT! 

Retail:$1295.00 Y/C! $589.95 

3Q Progfains far la» then S3Q! 

Cammodor* $QtnvaH» Package S29.96 

new Impact Del Mmiaf^iiitv by "FidilKv” 
ikKt conitact to VIG Zb/Cem. 84. 30 cpt 
ribbon (Artridaa, ine. adipftr. Ui«i phin 
pipirtapi-donBraphicil y/C^S89.95 (10 day warrinty) 
data 20 AcEfUDrkif 

*£40 c»d rar CirmHiBilH'i M CSSJS 

■ aO »kinin card Far CammadDn la ISSJS 

i 40 Eihimn cire Fai VIC tQ 

* 40 (alumn ur4 viAH mam biMPlHH t»r VtCZO 121-tl 
. Vkdia eiUi iW. Fdf VI0 2Q mM 

*fnEE wnti l 1 w purchcH uce 4T Thi ilkpvi E*i 
praduCTt-Wara Miitvr^fd pnoffuifil vliwan. 

HUUIni Lwt lalniiri & TlUcammutUMnonnofftwirt. 

IMMEDIATE DELIVERYI 

FRAHKLiH 

franklin ACE 1800 - 
APPLE COMPATIBLE! 

64K whh miisy more 
features than Apple! Upper/ 
lower case, tVpawriter-itylH keyboard, ViiiCik keys. 
Buitt-in (an, 12 -kay numeric pad ft much moral 
^fCIAL PACKAGE: 

ACE 1000 Eomputar (64K of RAM} 

Disk drive w/controlfar 

00 coloinn card 

Ace Calc Spread sheet 

Ace Whiter word processing loftware 

12 " green monitor 

Epson printer or Star Gemini 18X 

{Dot matrix printer, current model) 

$100 worth of software for Appk (retail $| 

Sugg. ret ail:$289S.80 V/C:S16 99.0Q 

Package Two:Same as Special Packaf 


rtl^1250 Dhkdrivra 
hlF 11*0 Ditk centre Km'urd 

FHf 12D0 PwipNanl box 

Sufa' rataUi^SSOi .00 Your ceit: S3l 9-IS 
Pwluii thru; 

Tl Oa/4A I 
PH^ItSD Obkdriwa 
fHfIZaO Dnli contrsUP urd 
Flip 1SOO Nf ipNaral axpiniion ba > 

FHP 1280 32 K axpamien urd 

Sum. ntaUi si 489.80 Yeur C<iit:tS2SJS‘ 
CaYwrTIK 


[i|al 

TJfl9/4A 

PHP1268 Oiifcdrirt 
PUP 1244 P^ik com foILw urd 
PHf 1208 Wrieliiral axpaniian bsv 
SugB.rataiLIt19l.0D Vaur eait:S413,9S- 
Ivhar Tl 148.00 nbatr yau pay ui USO.SS) 
Pichiat fiw: 

Tl 99/4A Cr^mputpr 

FHP 12S0 Oifk driw 

VHP 1240 Oifli CDiHreOer iwd 

f HP 1280 FUripKerir aapi tnnn be a 

PHP 1280 32K tapiniipn urd 

PHP ZS8D Pr^at»f (Epwn SOI 

Sun. rrtail' $1788.80 Yonr uit: »4g.8D- 

^har Tl $80.80 rabatt yqu pay i ^91.98) 


PiCkaH iU 

_ _ T1S8M 

S&O.OO ritata-yau p4y ut ll^S.aS] PHP 1250 
PHP 1240 
PHP*240 
PHPtZfiD 


Catnpuw 


NEW TI CC4Q Portabte 
Computer from 
TEXAS INSTRUMENTS 

S1009S 



Pidk coatrellar cird 
PnripNanl txpansion box 
3ZK tKpansiun Eird 
PHP 4100 CuliH imnitiir 
SOH- ratill: SI 088.40 Vnar ust:ll 79 JO* 
(ahir Tt SSO.OD rtbafa-yev pay ut $128 J8I 




NEW CC'40 Texas Instruments Compecl Computer 
NOW IN STOCK! Don'l throw ynur money away 
fay buying a portable computer at $800 ur $1060 
ihe Tl CC-40 will perform better it SI 89.951 

HX-1088 Rrinter/pktlef $179JO 

HX-2600 Wafertape (digital tape drive) $124JE 
RS-232 Ifiterlice 09.95 

HX-3D6a RS-232int,w/parallenFC 109.95 
Solid state suftwire/wetartape software-call uil 


kage, 

hut with swoTHi Vista Disk Dr we-V/C -$1 HlS.OO 

Package Three: Same is One & Twu, but with 
letter qualtty printer, instead of dot matrix: 
w/Diablo 628 2629.80 

w/SCMPTI 2238.08 

w/Qlivetti Praxis 41 1 2069.60 

w/ 6 rothef 50 2069.88 

w/G.ltnhF 16 2749.88 

FRANKLIN PRODUCTS 

ACE 1800 749.65 

ACE 1286 w/disk drive /cummller 1469.65 


Vista disk drive w/cotitroHer 
Vista drive only 
ACE Top (6) 

ACE 88 CPU card 

ACE display card 

ACE dual interface 

ACE 16 shielded drive cable 

ACE I/D ext cable (5' parallei) 

ACE I/O ext cable (5' Serial) 


FRANKLIN ACE 1268 with128K HAM 
total dual pracesmrs-Two computers in one I 
fi4K Apple cnmpitihle w/fi5D2 processor 
64K CP/M ZeO-B processor inc. CP/M 2.Z 
end other features induda: color, serial ft 
pirallel IF C'S, upper & lower cast, etc, 

PhekigtOna: 

AGE 1206 duit proEoi»r, total 12SK 

Disk drive w/controlter 

Disk drive II only 

48/66 column card 

Dual IFC board, paralltl/serial 

Word Stir software S«jgg. mail: 

Mail Merge softvnrs £3506 60 



HEWLETT 

PACKARD 


DONT BU Y A PORTABLE COMPUTER 
UNTIL YOU SEE & TRY THE NEW 
PORTABLE COMMODORE EXECUTIVE 64! 
Brj6fca$8 stylo. G4K, detachable, 5-inch color 
monitor fi buitt-in floppy disk orivo. Compettbla 
w/software designed for the popular Commodore 64, 

BE 10 CPU (6502 program compatible) 

Built-in 5" color monitor 
col K 25 tines in Ificolors) 

Built-in 170K disk drive (second drive optT) 
External video port (64 compatible) 

Full upper/lower case detachable keyboard 

Commodore Serial Bus 

External system bus(C-64 compatible) 

Only6'' x14//^27 lbs 

IEEE488 IFC 

Music & sound capabilities 

with SINGLE DISK DRIVE 
Your cost^SBBSJO 
with DUAL DISK DRIVES 
Youf cost:$1195.66 

HURRY! FREE SOFTWARE PACKAGE with your 
ourchase of the new Commodore EXECUTIVE d4 
Portable Computer-a^ for details when ordering! 


Ifs about time! A NEW APPLE-COMPATI&IE 
64K Computer with SWITCHABLE DUAL 
PROCESSDR-THE RDMAR IL It has 65(K & 
2-80 processors: Dies Apple software, CP/M 
based languages, Applesoft, Basic, Cohol, Forth, 
Fortran and Pascal, Dptional plug-in boards 
will allow this computer to support Integer Basic, 
TRS-aO, NEC-BOOf and IBM CP/M4I5. 

Approved by the U.S. Consumer Service to sell 
in tne U.S.A. Includes 90-day warranty. Ifs 
about time the consumer got a price break! 
7Z'kev typewriter-style keyboard 
Numeric pad 
Built-in fan 

80-WBtt$ switching power supply 8i moref 
SPECIAL PACKAGES- 
Packaga One: 

One fi4K Computer 
Dne disk drive w/controller 
0 ne 12 " green monitor v® 


Your cost: S939J5 \ot' 

PickaaeTwi: 

One 64K Computer ^ 

One disk drive w/controller 
One second disk drive 
Your cost:$tQ69.B5 
Phekaga Three: 

One d 4K Computer 

One disk drive w/controller 

One Epson RX80 or Star Gemini 10X 

Your cost; $1199 J5 

Individual prices: 

Romar II g4K computer $595.00 

Disk drive w/cantroller 299.95 

Second disk drive 199,95 

12" green monitor 99.95 




HP-7SC Computer $669,95 

6K ird^dult TE4JS 

74* &A upr ObZ prinl/ploRvf 118IJ8 
Clll lor tnvll) ppt, ^utviyinq pip, t»t 
larnivcur i ViirCikr far HF-75C 
HP-tOG Scwfitifu ole 
HM1C &i*nEiriE«lr 1S.9S 
HPI3C FimrtEiil ale IMS 
Hf ISi: SeliHulkeilc I9.1i 
hlf llC: hAf. Kt Ki>n. Cite IMS 
HP-IT PHi(. wwA. w/prlirt SIMD 


ffIMtf 1«t (1CV 
Ch 4 fH4*i 4IC^Gy 
W iMIilA Vrffi in(f rlia 
Hf (L ivnMTMflnlMrrt 
|:| latiriRt tn«4«!t 
EMiat4(P*t 
rhirtHl pltUH^fniraF 
iilinM (pinti9« ■•m. 


Hickigv Twq: Saint as Rackige One with one Epsiiii 
prinw or Gemini 18X plui ant 12 " grain 
manitor. Sug g, rataik$4lCQ Y/C :$2186,89 
Same ts Fachtgt One plus: 

12" green menhor pim Latter Ouality 
printer: 


w/Diiblo 628 
w/SCM TF 1 
w/iDliv«tti Praxis 41 
5 language Typewriter 
w/BroUitr 58 
w/GJteh F10 
w/Sihier-Retd EX43 


Optl (nterfaiMt ft ciblti 


2879.08 
2476,68 
2298.80 

2256.86 
2999.88 
2299 J 8 
inquire 


269.65 

199.65 

179.95 

359.95 _ 

\llil SPECtAl DFFER TO ACCREDITED SCHOOLS- 
fA Qc Ion Commodore Executive 64, SANYO MBC 556, 
iSII a Franklin ACE 1000 ft IZUO-Buy 18 systems- 
3 g;|| GET1 FREE! CALL far details ft eligihility! 


COHFUTER PRINTERS 
Brand Mptlel 

Diablo 820 

Dublo 638 

Cammodare 6400 


1«.H 

'.ill! 

I*.H 

M.ii 

HH 

14.H 

IIH 


Juki 
Quma 
NEC 
NEC 
Olivetti 
Epson 
Epuin 
Snr 
Star 
Transtar 
Toshite 
Transtar 
Ok Mata 
Ohidata 
Dkidata 
Dkidata 
NEC 
NEC 


OaicriptiDfl 

Lener quality, 25 cps, hvy duty 
Latter quality, 4Dcpi 
(Diablo 630] 48 cpi, ha&vy duty 
B106 Letter qua I; T B cps, has everything! 

1140+ Letter quality. 40 epi. hyy d uty 

77t0 Litter quality, S5 cps, the baitr 

351D Lettar qua Irty, 35 cps, irert unit! 

Pta xii 41 Eiactro nk TM, 5 la ng; inc, port 

RXBD New printer, dot matrix 
■II models All models inc. FX 84 - FX 100 ft otlierf 
Gemini tax 126 Gps.dnt matrix, Epson cnmpatibla 
Ciminj T5 126 cps, 132 cal; Epson cempatible 
120P Letter quality , 14 cps bps H ifl! 

PI 350 Carres, quality, 4 mndes, IBO cps. inc, parallel lEC 
T315 Calnr printer, 50 cps. 30 cplpr shades 
92P (No, 1 ] Carres, quality^ 1BD cps, dat matrix 
a4P ZQ Hi cps^int! dot matri x, eurras. q ual., 45 cpi 

83 A 120 eps^ ler lal ft paralle t, dot matrli^ 

241 OP 3S0 eps-fast!, correi. quatity, 85 epi 
PC 8023A 108 cps w6 100 cps w /tractpr ft mere I Parallet IF C 
I20cps,plit/friction, m edI: 3K buffer, parallel IfC 


Anadex 


PC 8025 

0PJ5aDA 

DPJ6Z5A 


158 cps, parallel or Serial; 2K buffer 
206 cps; 50 cpi carrcspondance quaiity 


Your Cert 
999.95 

1790.95 

1399.95 

589.95 

1389.95 
2095.00 
1595.00 

449.95 
339JI 
Call 

339.95 

489.85 

499.85 

1769.95 

499.95 

569.95 
1968.85 

699.95 

2499.95 

499.95 

789.95 

1399.95 

1599.95 


Olympic SALES comPAny 


P.O, Box 74&45 216 S. 0xford Ave. Los Angeles, CA 90004 

Phone (213) 739-1130 Cable "OLYRAV" LSA TelBx:fi7 34 77 


Order Deskj: 7tOO AM to 7:00 PM Mon thru Sat-TOLL-FREE: (tmtof CAl 800-421-8045 (in GAJ 800-252-2153 TELEX:67 34 77 CAB LE:"OLYR AV^ 'LSA 

Goods subreci ro tfiii mperc^ftei sH pf^vroos mis. fOS our warrhousr;pricer rttb/ect ro wtthour noriCe, mrt iviporysibte for rypofrapfitcei errors, tii orders subfect 

ra s^filrcefrdri; rrtniimurTT sbippios & ligfidffrisrS5.3S. Sertd fcr Our cMr3(op—$2 do/tsestie. 15 3S foreign. Sorne of fbe geedf nor tii siores Ctff first to be tureJ 
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68000-CPU for APPLEBUS 



Now waiting has an end* For all computers with 
APPLEBUS a 68000 system is available. 

Using UNIX is possible. Through 
a universal memory expansion 
and multi interface 
you get a multi 
user systems 
for a tow price. 


• 68000 CPU with 7 Mhz clock frequency 

• 128 KB RAM you can also use as a pseudodisk 

• memory expansion to 1 MB obtainable 

• Interrupthandling 6502—68000 

• 14 bit timer from 20>is to 163 ms 

• comfortable fullscreen Editor Assembler 
Available software: Editor Assembler DOS 33 


Forth for 68000 (with DOS 3*3) 

Pascal-, Basic-, Fortran (wiili UCSD-operating system) 
Compiler for 68000 
CP/M-68K with C-Compiler 


AP 20 Intemex with 68000 CPU and 128K RAM 650$ 
AP 26 Memory expansion for AP 20 256K RAM 
extendable to 1Mb RAM 720$ 

Prices for Software for inquiry^ 


53i COlilPlJ^C^^cC^nK Ofper Str, 10 It)l I Riwe Mane I.anc 16 
4S{}0 Biekfcld 14 Slocklon. CA 95207 
Td. 0521/444032 Ttl (209) 473 -7473 
West-Germany USA 



LOW PRICE 

SLIM TYPE & DIRECT DRIVE 
5^ Inch Mini Floopv Disk Drive 


WAPPL^llA lie i9i a rjiiatfirad Iradenwli 


for ADDlen & ne 




/ / / ^ f ^ I T V ~V \ V V \ 

'NF-555 SINGLE DRIVED 
NF-556 DUAL DRIVE 


-^Gone away Bogaa for seek Zero Track- 
^'A'Using Direct drive Spindle moter 
I FEATURES' 

FuFEf caiTVBiPbIfl with AppPeD and Ele oampuliftra' 
p’TOPls. high parTarmanae 
Faar itaad aaoKlng 

Stable 5ITL+FC for Duistanding parfornHrvDV 
4D |raa)i3 avaitabra 


Dealer inqiries invited 


NEWTECli Co., LTD. 

2F, MARUZEN BLDG. 1-8-6, KANDA-SURUGADAI, 
-CHIYODA-KU, TOKYO, JAPAN 
PHONED (03)295-8577 TELEX = J33255 NEWTECH 
_ L _I_I_I_i_ 


Software Received 

64; cassette, $39*95. Compu- 
tech, FOB 7000-309, Redon¬ 
do Beach, CA 90277. 

Neutral Zone, an arcade-type 
game. You are assigned to a 
perimeter gunnery pod to 
protect Alpha IV, a long- 
range early warning station 
that detects alien intruders. 
Engage the attack computer 
and take on a squadron of 
killer aliens* For the 64; flop¬ 
py disk, $34*95. Access Soft¬ 
ware Inc*, 925 East 900 S, 
Salt Lake City, UT 84105. 

Scorpion, a survival game. 
As a scorpion, you must find 
food to store at home and de¬ 
fend yourself from dragons, 
stalkers, and pods that 
abound in the maze. For the 
VlC-20; cartridge, $39.95. 
Tronbe (see address above.) 

Type For Your Life, a graph¬ 
ic-action typing teacher for 
all levels. Typing speed can 
be set as high as needed and 
the text is widely varied* The 
graphics at the bottom of the 
screen keep eyes on the 
screen and add to the fun of 
learning* Alarms signal errors 
until they are corrected. For 
the VlC-20; cassette, $14.95* 
Apropos Technology (see ad¬ 
dress above)* 

Wordplay, a collection of 
five language-oriented pro¬ 
grams. Jargon writes sound¬ 
ing phrases; Story writes per¬ 
sonal short stories based on 
your input; Animal guesses 
which animal you're thinking 
of; Haiku writes Japanese 
poetry; and Secret is a 
cipher/decipher code pro¬ 
gram. For the VlC-20; cas¬ 
sette, $14.95. Apropos Tech¬ 
nology (see address above). 


IBM 

Personal Computer 

C Compiler System, a utility 
program that accepts pro¬ 


grams written in the C lan¬ 
guage and produces relocat¬ 
able machine code in an Intel 
8086 object-module format 
suitable for use by Microsoft 
LINK Linker, Floppy disk, 
$500* Microsoft Corp., 10700 
Northup Way, Bellevue, WA 
98004. 

Electric Ledger, an easy-to- 
use checking program for 
personal or small business ac¬ 
counts that balances your 
checkbook, reconciles bank 
statements, and computes 
mortgage loan and com¬ 
pounded amount. Features 
include easy data entry, 
menu drive, search, and sort 
to any keyword. Floppy disk, 
$35. Datacon Consulting, 
2311 West 5700 S, Roy, UT 
84067. 

Financial Planning for Super¬ 
calc, an electronic-spread- 
sheet enhancement program 
that lets you compute com¬ 
pound growth, annuities, dis¬ 
counted cash flows, profit 
planning, statistics, and real- 
estate finance. A quick refer¬ 
ence guide is included. Flop¬ 
py disk, $89.95. Howard W. 
Sams & Co*, 4300 West 62nd 
St*, Indianapolis, IN 46268* 

Financial Planning for Visi- 
calc^ an electronic-spread- 
sheet enhancement program 
that lets you compute com¬ 
pound growth, annuities, dis¬ 
counted cash flows, profit 
planning, statistics, and real- 
estate finance* A quick refer¬ 
ence guide is included* Flop¬ 
py disk, $89.95* Howard W. 
Sams & Co* (see address 
above). 

4Cast/l, a business-forecast¬ 
ing tool. This program is 
designed to save time and 
relieve you from the detailed 
statistical and mathematical 
aspects of forecasting using 
color graphics. Floppy disk, 
$725. Heurix Computer 
Products, POB 9227, Morris¬ 
town, NJ 07960. 
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Professional 
Software 
for the 
Software 
Professional 


DMA products operate on 
the full range of 
Z80, 8086, 8088 processors, 
including the IBM-PC 


Here’s what you can do! 


Application Creation 

FORMULA II™ 

The Application Creator 

The first and only Application Creator—a do-it' 
yourself concept for office automation. FORMULA If 
lets you define your files, forms, menus, and 
reports—FORMULA II then creates your program 
FORMULA II includes a Database manager with an 
English Query language and a Form/Report Creator 
with word processing features_ 

Communications 

ASCOMtm 


ASCOM'T^^ is the most versatile asynchronous 
communication package for microcomputers on 
the market. It features interactive, menu-driven, 
and batch operations: supports autO'answer and 
auto dial modems: includes most popular protocols; 
provides network simulation, and many other options. 
Xerox Corporation, NCR, Monroe Systems for Busi¬ 
ness, and ihe brg S accounting firms use ASCOM'^M 

Syn^om™ —A bisynchronous communication 
package that will be configurable for a variety of 
systems and includes a flexible interface to the 
operating system, 


TERMCOM^*^—A configurable terminal emulator 
allowing any personal computer to emulate almost 
any terminai Available: January 84. 


Utilities 


EM 80 / 86 T^ 

This software emulator lets you use eight bit 
software on sixteen bit microcomputers without 
hardware modifications. 

The 8086 O.S. Converter^"^ 

CP to MS—Permits execution of Digital 
Research’s CP/M-86 programs under Microsoft's 
MSDOS (or PCDOS). 

MS to CP—Permits execution of MSDOS 
programs under CPi'M-SS. 

UT-86^^ 

This package of user-friendly utilities for the tBM 
Personal Computer and similar systems includes 
copying, directory sorting, patching, and a general 
Durpose file print utility 


Coming Soon 

—A 'C” language compiler which will 
generate either 230 or 8086 assembly language 
code. Due to a unique optimization routine which is 
based upon a functional “P-code’' model, the 
efficiency of DMA. C ' will far exceed that of 
existing compilers. 


WE SPEAK YOUR UNSUAGE WE SPEAK YOUR UNGUAGE WE SPEAK YOUR UNGUAGE 

DYNAMIC MICROPROCESSOR ASSOCIATES, INC.| 
545 FIFTH AVENUE, NY, NY 10017 
Dealer Inquiries only • (212) 687-7115[ 











Software Received 


Metafile, an integrated soft¬ 
ware system combining many 
facilities necessary for the 
development of applications 
or for impromptu informa¬ 
tion reporting. Floppy disk, 
$1995. Sensor-based Sys¬ 
tems, Olmsted Federal Build¬ 
ing, Chatfield, MN 55923. 

Novatron, a highspeed strat¬ 
egy game based on building 
walls to trap your opponent 
(the computer) or force it to 
crash into a wall before you 
do. Includes three levels of 
difficulty. Floppy disk, 
$34,95. Fast-N-Fun Video, 
1074 East Sandpiper Dr., 
Tempe, AZ 85283. 

Novatron Trilogy, a series of 
three games. Construction is 
a game based on building 
walls to trap your opponent; 
Mazerace is a two-player race 
in which you avoid obstacles 
and exit before time runs out; 
and in Grid Walker you try 
to shoot your opponents 


before being shot yourself. 
Floppy disk, $29,95. Fast-N- 
Fun Video (see address 
above). 

The 1 Dir, an interactive di¬ 
rectory-command system 
that eliminates the need to 
type DOS commands and 
filenames on the command 
line. It is also designed so that 
the new user can begin taking 
advantage of the PCs power 
right away, without requiring 
full knowledge of the DOS 
syntax. Floppy disk, $95. 
Bourbaki Inc., FOB 2867, 
Boise, ID 83701. 

Project Planner 11, a project¬ 
planning program capable of 
scheduling large-scale en¬ 
gineering projects. It can also 
handle small business appli¬ 
cations that require bar 
charts. Floppy disk, $110. En¬ 
gineering Software, 120 
Raven Crescent, Prince 
Rupert, British Columbia V8J 
4C9, Canada. 


Sandman Medical Office 
Management, a medical-ac¬ 
counting program for easy 
setup and maintenance of pa¬ 
tients' records, charges, and 
payments. It offers reindex- 
ing of files and can print 
statements, insurance forms, 
and daily and monthly re¬ 
ports. Floppy disk, $1000. 
Perceptions Inc., 17 Pine 
Lake Dr., Arab, AL 35016. 

Schultz's Treasure, an ani¬ 
mated adventure in three-di¬ 
mensional color. You must 
enter the Lost Dutchman's 
Gold Mine and retrieve the 
Mother Lode without being 
killed. Floppy disk, $34.95. 
Fast-N-Fun Video (see ad¬ 
dress above). 

Tally master, an interactive fi¬ 
nancial-analysis program. 
Designed for personal and 
small business use, this pro¬ 
gram lets you easily sum¬ 
marize and analyze budgets 
and expenses. You can iden¬ 


tify major categories of rev¬ 
enues, expenses, sales 
volumes, or manufacturing 
volumes or define up to 702 
categories with names you 
select. Floppy disk, $129.95. 
Prosoft, POB 560, North 
Hollywood, CA 91603. 

Tutor-PC/Graphics, a graph¬ 
ics-instruction program 
designed to aid the user in 
understanding BASIC graph¬ 
ics capabilities. Statements 
included are screen, color, 
line, draw, preset, circle, and 
paint. Requires color-graph¬ 
ics card. Floppy disk, $29.95, 
LDH Computing, FOB 59- 
2982, Miami, R 33159. 

Ultralight Command, an ar¬ 
cade-type game. As Com¬ 
mander of a specially outfit¬ 
ted ultralight aircraft, you 
must defend unarmed supply 
boats. Your defenses include 
lasers and radar instruments. 
Floppy disk, $39.95. Fast-N- 
Fun Video (see address 
above). 


StarLogic Announces Savings on 
IBM PC Compatible Disk Drives 

Under 2D DOS 


Internal SW' Floppy Drives 

Standard-sized drive, plug compatible with IBM PC 


and IBM PC XT 

Tandon single-sided drive-180K bytes $165 

Tandon double-sided drive-360K bytes $235 

Internal Half-Height SVa'' Floppy Drives 

Single drive configuration 
double-sided drive 360K bytes $225 

Dual drive configuration two double-sided 
drive 720K b^es $460 


5V«' Winchester DiskSystems^ From 
Interface Inc For Your IBM PC 

Includes Winchester drive, cabinet, power supply, 
cable, corrtroller, I/O adapter and device driver. 
Compatible with 2.0 DOS. 

10 Megabyte formatted DiskSystem $1375 

15 Megabyte formatted DiskSystem $1775 

25 Megabyte formatted DiskSystem $2175 

SW' Winchester Backup or Additional 
Storage For Your IBM PC XT or IBM PC 
DiskSystem. 

Slave compatible with 2.0 DOS 
10 Megabjrte formatted storage $1225 

15 Megabyte formatted storage $1425 

25 Megabyte formatted storage $1925 


Telephone Orders Only 
MasterCard, VISA or 
Cashier’s Check COD 


(213) 883-0587 


StarL<^c 

20032 Cantara Strael 
CanoQB Pailt, CA 91301 


IBM is a registered trademark of IBM Corporation 
DiskSystems is copyrighted by Interface Inc 
Prices are subject lo change without notice 
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IBM PC- COMPLETE LINE 
I IBM 

PC Systern jndudes JAM-PC with 

7^. 32QKB Ffoppy Drr\/e Controller. 

I Cofor Graphfcs Card, 

I Monitor. All For only 11599.00 

LOTUS 1-2-1 SOFTHfAHg . . 1459 
I AST RESEARCH 
JO Prus-ParafFel & Serial Port, Clock 
Calendar W/Bat. back-up, Superdrive. 
Superspool 1199.00 

Combo Plus’ 256K. Paralfel & Serial 
Port, Clock CaFendar W/Bat back-up, 

I Superdrive. Superspoof 1499.00 

Mega PluS' 5I2K, Parallel Bl Serial Port. 

I Clock Calendar W/Bat badk-up 1999.00 
IQUADRAM 

Quad Board - 2S6K, ParalFel Port. Serial 
F/O. Clock Calendar with battery backup 

1S99.00 

5I2K Ram w-thSenaF I/O 1799.00 
I HERCULES GRAPHICS CARD 
This card gives you 720x350 
I graphics 1499.00 

I RIG BLUE ..._ 1479.00 

I MAYNARD SANDSTAR SERIES 

I Multifunction Card.195.00 

Floppy Disk Controller 1115.00 

I Memory Card. 1189.00 

Add-On MeiTtory Module 199.00 

Parallel Port Module 175.00 

I Serial Port Module 195.00 

Clock Calendar Module 175.00 

I Games Adapter Module S 59.00 

OTHER PRODUCTS FOR IBM 

THE ULTIMATE SOLUTION TO 
THE PC EXPANSION DILEMMA 
FROM LNW COMPUTERS FOR 
YOUR IBMPC AND PCXT 
BUSBOARD 'MOTHERBOARD". 
Allows for addition of eleven t H ] different 
modules and additronal prcjcessing power 
through coprocessor BUS 1149.95 
LPmUl CP/M PLUS® 
COPROCESSOR MODULE. ZSOA 
module runs CF/M* and CP/M PLUS© as 
well as CP/M 2.2 programs For use in 
both 5" and 0* disk drives 1149.95 
ASYNCHRONOUS COMMUNICA 
TIONS I/O. Allows each Susboard to 
contain up to 8 separate serial asyn¬ 
chronous channels with a total of IS dif¬ 
ferent channels 179.95 

S' OR 8" FLOPPY DISK I/O 
MODULE. Replaces disk controller In 
PC and IS compatible with diskettes 
from other CP/M 86© ar^ CP/M® systems 
1189.95 

PARALLEL PRINTER I/O 
MODULE. Multi-user Pnnter port 
addressing, or general purpose 8-bit I/O 
port 149.95 

CLOCK CALENDAR I/O MODULE. 
Operates both CP/M 86® and MSDOS® 
Also includes back-up battery and Alarm 
function . .... 189.95 

GAME I/O MODULE. Compatible 
with IBM PC Game I/O card. Allows for 
connection of either 2 joysticks, or 4 
paddles. 149.95 


DIRECT-CONNECT MODEM 
I/O MODULE. Features answer/dial in 
tone or pulse for low cost long distance 
services. Program irsting allows for smart 
modem under BASIC Speed dialer 
program included 1149.95 

A/D I/O MODULE. 16 Independent 
multiplexed analog input channels w/8 bits 
of resolution per channel if09.95 
a BIT I/O MODULE. Both latched 8 bits 
output and input with interrupt capability 
fully supported. User programmable port 
addressing for up to S modules per 
Susboard 159.95 

PROTOTYFINO I/O MODULE. 
Utilizes 3/yl Scotch flex Breadboard 
prototyping systerrr, Compiete with 40 
conductor I/O BUS connector and an 
assortment of prototyprng prns 129.95 

WORD PLUS—PC 

Word Processing Software 1299 

HARD DISK SYSTEMS FOR IBM 
AND APPLE 

DAVONG FOR IBM 



IntvenRJ 

EvtRrtiRf 

SMB 

11495 

11895 

lOMB, 

11795 

11995 

15MS . 

12295 

12495 

21MB 

17595 

11795 

32M6 

12995 

13195 


FLOPPY DISK DRIVES 


5HUGART 

SA400 5S/SD 
SA450 

SA8oo/eoi syso 
SA85a/051 DS/DD 




TANDON 

TM-IOO-f SS/DD 
TM-IOO-2 OyOD 
TM-10O4 DVDD 
TM-848 I SS/DD 
TM-84S-2 DS/DD 
SIEMENS 
FDD JOO-S 
FDD 200-5 


CALL 

CALL 

1359.00 

1425.00 

1499.00 

1159.00 

1199.00 


DISK DRIVES 

For IBM PC 

Tandort 100-2 . CALL 

Teac 55-8 Slimline 320KB 1260 

Shugart SA-4SS Slimline 320KB 1250 


THE BUSINESS MANAGER 
Intcg^rateif Accounting System 

The best and most complete business pro¬ 
gram package on the market. Providrng 
aii the software and storage you ever 
wanted. All software pre-installed on 10 
or 15MB hard disk and ready to run No 
more diskettes and tedious paper work. 
High speed- All programs selhp<romptir>g 
and menu driven. Fully guaranteed and 
supported. Inckidet: Gmernf Linlgcr 
Accounts RffcalvabI* Account! 
Payable Billing Inventory 
Payroll Word ProccSMir Spelling 
OiMker File Menagement 

Spreadslieei Database Manage^ 
ment System .. .CALL 


PffJCES AND AVAiLASlLJTV SUBJECT TO CHANGE WITHOUT NOTICE 

ALL RETURNCD tWillCHAMEHSE SUIJECT TO A 3S% nSTTOCKINe FCE. 

ADO 10% FOR NET TERMS 

PRICES GOOD IN ILL ONLY. 
PRICES REFLECTED IN THIS 
SECTION ARC LOWER THAN FRANCHISE STORES. 


PRINTERS 


TAVA PRtHTBIIS 


DOT MATRIX PRINTERS 
Model 11 

80 CdumrVICJO CPS. 

Model 31 

132 Column/100 CPS. 

Model 32 

132 Column/f 50 CPS. 

Model 38 

132 Column/400 CPS 

daisy wheel printers 

Model 828 

132 Columh/20CPS 

Model 830 

API/40 CPS Letter Qua lily 

Model 830 

ECS/API-40CPS 
Muiti-Lingual . 


CALL 


CALL 


CALL 


CALL 


CALL 


CALL 


CALL 


Daliywrlter Daisywheel 

Printer__ 


. 1999.00 


NEC 

SPINWRITER 


NEC 



77ICH 
77IS-I . 
7730-1 
772CH 
7725-1 


11995 3510 
11195 3515 
11995 3530 
12595 3550 


11395 

11395 

11595 

11895 


12595 PC8023A S 495 


STAR MICRONfCS 

Gemini fO 
Gemini T5 . . 


CALL 

CALL 


SMITH CORONA msff 


TP-1 parafFei 

1579.80 

TP-1 serial 

1579.80 

C4TOH 


GX-lOO (50 CPS Dot Matrix) 

1249.00 

0510. 

1489.00 

1550 [IS") . 

1899.00 

F-IO [40 CPS. Letter QuaLj 

11395.00 

F 10 [55 CPS. Letter Quai ) 

11895.00 

OKIDATA 


82A. 

1429.00 

83A. 

1899.00 

84 AP paraFJel ,. 

1999.00 

B4AS serial .. 

11099.00 

92A 

1515.00 

93A. 

1999.00 

IDS PRISM 


Prism 132 (B a W] 

11395.00 

Color , , 

1 CALL 

BROTHER bicthec 

HR-1 A parallel ■ 

1789.00 

HR-l A seriaf 

1889.00 

HR-15 . 

1599.00 

Tractor feed option 

1135.00 

MONITORS 

AVAILABLE [AH Models] 

CALL 

PRINCETON GRAPHIC 

SYSTEMS 

His Pes- Color 

CALL 


appkz< 


APPLE lie 

Computer System. Controller, TWo Disk 
Drives, Monitor 11890 

TAVA PLUS COMPUTERSYSTEM 
(APPLE II + COMPATIBLE! 

64K CPU Expandable to I2QK 2 Disk 
Drives Controller Card Monitor, Parallel 
Port. Serral Port. 2 Game I/O's. CP/M* on 
board, DOS 3 5 11299 


FIIANCHISE rrMOUrRIES WELCOME 

1 M«1 ARNlTItONi;, mVIHK, (A VtTI* 
HlADQUAimitirTitlXi 1CTMT-ANSWIR BACICi 4 


-IBW n i rebuff Iietr (rsdwnprl; IBW Copo/ddon 

■ rtPPlE rs a [raJenwfii of rtpp* CcxdpufPft Inc 

'CFVM and ClWe6 i^gUMWf yjdffTLprtEi gf O9UI 
Rtjeafth. me 


ALL FLOPPIES REPAIRED OUlCkLV AT LOW COST 


Apple II4 Compatible Computer 
System W/40K of merrKxy, One "Data 
Drive ' disk drive. Controller card. 12" 
green screen Hi-Resolution Monitor AN 
Cables are included for a Compushack 

prme of. 1999,210 

Additional Drive 

With purchase of above 

System. 1100.00 

OTHER PRODUCTS 

FOR APPLE_ 

SpcKlaf of the MonthI 

. 1259 



TAVA CORP. 
DATA ORA/E 

100% Compatible Disk drive for 
APPLE ii + and APPLE lie Runs DOS, 
CPM* Pascal software 

SLiMLtNE DRIVE.. l269iMI 


TAVA PRODUCTS FOR APPLE 

Cooling System and 


Power Monitor 

159 

Joystick 

149 

80 Column Card 

1149 


HAYES MICROCOMPUTER 
PRODUCTS 

Micromodem ll 300 baud 1299.95 

Smartmodem 1200 baud 1529.95 

PERSONAL ACCOUNTANT 
Software for your Apple FFe and Apple N -i- 

1199.00 

EPD PRODUCTS 

Lemon Surge Protector 149.95 

Lime Surge Protector 179.95 

Peach Surge Protector 189.9$ 

Orange Surge Protector 1129.95 

Plum Surge Protector 148.95 

DEC Rein bow 100 

Keybaord. CPU. 2-80/8088, 64K, Serial 
RS232 Port, Two X-400KB Disk Drives. 
Monitor, CP/MB6^0O Software, CALL 


COMPUSHACK FRANCHISES 
AVAILABLE 


WHERE ELSE CAN 
YOU FIND PRIVATE 
LABEL PRODUCTS NO 
ROYALTIES DISCOUNT 
PRICES FULL SERVICE 
& SUPPORT? 

ONLY AT 

COMPUSHACK'S NEW 
FRANCHISEI 
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PORTABLE 



ASSEMBLER 


MOTOROLA SYNTAX MACROS 

LINKER CONDITIONALS 

OBJECT LIBRARIAN 
CROSS REFERENCE 

STRUCTURED PROGRAMMING FEATURES 


OBJECT CODE OPTIMIZED 
FOR CP/M-80, CP/M'6aK 
OR IBM-PC 


$300 


PORTABLE C SOURCE 1 $750 


Quelo 

843 NW 54th 
Seattle, WA 98107 


(206) 784-8018 

mornings 
Dick Curtiss 


CP/M IS a trademark of DigUal Research 
IBM-PC ts a trsdemar'k of IBM 


Software Received 

VIS/Bridge/REFORT, a 
package that enhances the 
printing capabilities of Visi- 
calc. This program allows 
you to print variable column 
widths, align decimal points, 
justify numbers within a col¬ 
umn, and automatically for¬ 
mat reports to fit space re¬ 
quirements. Floppy disk, $79, 
Solutions Inc., FOB 9B9, 
Montpelier, VT 05602. 


TRS-80 

Airstrike, a war-simulation 
game similar to those played 
by students in major military 
academies. You use combat 
task forces and weapons 
against various targets and 
target systems. To create 
realistic combat scenarios, 
tactical concepts such as air 
superiority, interdiction, 
close air support, and recon¬ 
naissance are included. For 
Models I and III; floppy disk, 
$29,95. Atron International, 
FOB 8825, Fort Collins, CO 
80525. 


Bible Carnes—1, two educa¬ 
tional games. Concentration 
tests your ability to match 
Biblical names or concepts. 
Biblical Fortunes tests your 
knowledge of names, events, 
phrases, and places in the Bi¬ 
ble by presenting them one 
letter at a time. For Models I 
and III; cassette, $9,95, R & 
M Enterprises Software, 107 
Peachtree St., FOB 543, 
Elizabethtown, KY 42701, 

Casino Black Jack, a graph¬ 
ics simulation of the card 
game blackjack. Up to seven 
players can ask for advice 
from the computer, shuffle 
and cut the deck, ai^d see 
each player's and the house's 
accumulative profit or loss on 
screen. For the Model III; 
cassette, $19.50, Lillian G, 
Choi, 82 Nicholas Dr,, 
Bristol, CT 06010, 
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The Drawing Board, a graph¬ 
ics-drawing program. Using 
commands from the key¬ 
board, you can dear or invert 
the screen, print screen to 
printer, save and load picture 
to or from tape, disk, or 
memory. You can draw pre¬ 
programmed shapes, type 
text on the screen, draw lines 
from point to point, and fill 
in shapes. For Models I and 
111; cassette, $20. Larsen Co,, 
115 Bixby Dr,, Milpitas, CA 
95035. 


Planets, an educational pro¬ 
gram that teaches astronomy 
by giving the location of 
planets, phases of the moon, 
and dates of meteor showers. 
The program can map out 
any location of the universe 
you choose. For the Color 
Computer; cassette, $6, Mo¬ 
ses Engineering, FOB 11038, 
Ardmore Highway Station, 
Huntsville, AL 35805. 


User CommujiicaHon Utility, 
a utility designed to allow a 
program to interact with a 
remote terminal, host com¬ 
puter, or other RS-232C- 
compatible devices such as a 
bar-code scanner. This gives 
users program control over 
messages transmitted and re¬ 
ceived, For the Model II; 
floppy disk, $85. Micro 
Design Computer Systems, 
1325 South Falcon, Anaheim, 
CA 92804. 


VlS/Bridge/GL, a utility 
package that lets you make 
projections with Visicalc 
based on General Ledger data 
without having to reenter 
data it already has. You can 
project financial data using 
Visicalc and compare your 
projections to actual results. 
For Models 11, 12, and 16; 
floppy disk, $195, Solutions 
Inc., FOB 989, Montpelier, 
VT 05602. 

























lOHERENT"* is the most powerful UNIX^^'Campatible operating system available for the IBM PC^ , IBM XT'" and compatibles. 


low you can have the multi-user, multitasking 
Irogramming capability of a mainframe on 
1 microcomputer. The UNIX-like enviranment of 
lOHERENT lets you take C code developed using 
InIX V7 system utilities and compile and run it on 
lie IBM PC. Through COHERENTS highly^ 
Iptimized kernel you can access over 145 different 
lommands Including a C-compiler, a text- 
Vmatterand LEX and YACC. 

lard disk support presently includes the IBM XT. 
lenie (removable cartridge). Corona. Davong, 


Corvus and Tecmar. Memory cards supported 
include the AST Megaplus (with or without clock), 
the Tecmar multifunction board and Tall Tree 
Systems (512K byte) JRAM cards. Support for 
more devices and more IBM PC compatibles will 
be available by the time this ad appears. 

The cost of all this — far less than the cost of 
similar UNIX-based operating systems. 

Remember, when you buy COHERENT from NCI 
you receive all the documentation and technical 
support you need to operate It. 


For more information call or write; 


Network ConsulUng Inc. 
Discavery Park, 

3700 Gilmore Way, Suite 11Q, 
Burnaby, B.C. Canada V5G 4M1 
(604) 430-3466 


COHERENT is a trade mark of Mark Williams Co UNIX Is a trade mark of Beil Labaratories. IBM PC and IBM XT are trade marks of International Business Machines Corporation. 
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business & HOME COMPUTERS 
■ ^ I 11 Products Sales & Services 

We Shop The Wholesale Haiket Ajid Negotiate The Best Ptice Fot You. 

We Save You Off The List Price. We Share A Conunon Goal - To Save You Money. 


NEC APC §800 Sv»teni* 


'CDroDJ 128K Desk-fop 


cdll faff beil price 


Cinivplete .. 

12399.00 

Apple LI Compatible Drives 


■pRIHTtRS 


Mitac Standard Size 

4219 00 

SROlNEfl D'W 


SAjpei 5-A4Q H'-H 

$229.00 

m-\A p 

1739.00 

Super S-T40 HrH .. . 

4239.00 

hr-ias 

1839.00 

W^CJT,. 

$299.00 

tfR-tS . 

4529.00 

Super 5-TBD . 

4349.00 

Trador 

1129.00 

Direct Shaft Drive 


Okklaie ML-gi!) 

4369.00 

W.'Cenlrolfef. 

4399.00 

OtodalaVL-SZ'P 

4519.00 

CoritTDiter Card . 

409.00 

□kidala93 

1849.00 

16K Memory Card . 

ZBO Card 

SS9.00 

1109.00 

EJaisywriler W-48K BuRa 

Juki 

4999 00 
IS99.00 

80 Columr Card 

4115.60 

Gemin 10 

4359.00 



Gertiiiil6Xl20CPS .. 

4449.00 

ftSM^PC CompaiHble Drfvts 


Gwmi tS 

4539.00 

Super ^1100 WH 

1249 00 

Super 5-CPS6 . 

$349.00 

Super 5-IP8QHrH 

4239,00 

-MDNFTORS 


Corvus Dk. Sys. 6 MS 

$1539.00 

BMC BM-I^AU 12" Greer 

189.00 

COfvus Dk.Sys. 11 MB 

$2139.00 

BMC BM-12AU 12-Amber 

$9900 

ComJS Dk, Sys, 20 MS .. 

$2089.00 

BMC BM-1401 RGB WrCttCbl 

4399.00 



DYNAXOM-ISOGMIZ" 

1139.00 

*MODEM (Hayei) 


DYMAK AM-121 AM 12' 

4149.60 

Smarlmodem 1200. 

$499.00 

TAX AN KG-12N IS'Green 

1139.00 

Smanmodere ISOOB . . 

$439.00 

TAXAN KG'1219 IT Amijef 

4149.00 

Microffioderr II . 

$279,00 

TAXAN RGB ns* 

4339.60 

MicfOmDtlem (ITrni Prg . 

$299.00 

AMDEX ir Greati #300 

$159.60 

* MAYNARD ELCTRONICS 


AMDCX IS" Amber #300 

$159,00 

Flpp^jy Disk ControliST 

4169,00 

Business Software: 

SohwuiF Dlmenalont. 


FDC ^''Parallel Port 

$219.00 

PsAchtree - nrarc... 


FOC W'Senal Perl 

$229 00 

Games: Sierra On-Line 


Memory CaiOW/^56K RAM 

$489,00 

BroderfHind * more Morr flint Lixttd 


PC Tech (714)546-3887 

3742 W. Warner Ave., Santa Ana, CA 92704 

Disc Drive Service Available At Lovv Cost ^ Quick Tiim a rouuil 

ADO SHtPnNO CHAROeS 

TelepncmE or Mail Orders Please - Cashier s Checks, Mnnoy Orders, Checks ^Allow 1Q daysi 
COD Accepted. CA Rewdenls Add Sales Ta*. Pn?:"s Subtecl To Change Withwt Notice. 


DECADES OF SERVICE 


Washington Computer Services 

97 Spring St.. NewYork. NY 10012 “**■' « «>« 

TO ORDER: Call our toll-free number: (800)221-5416. In N Y. State and 
for technical information: (212) 226-2121. Hours: 9 AM-5:30 PM (EST) 
Monday-Friday TELEX: 12-5606 CABLE: WASHCOMP NYK 

NEC PC-8800 


The Professional’s Workstation 
We feel that this uniquely 
flexible graphics work station 
offers a most cost effective 
microcomputer solution. 

Please call for prices and a 
demonstration. 

NEC on GSA Contract #G500K830156035 _ 

□I r A c p I confuse ps with rnail order dealers Wte are a foil service distributor 

r LuMOiI; serving the data processing & inslaltalion needs of business & industry 
from micros to mainframes. System houses, educational irrstiiutionsS governmental agen¬ 
cies given special consideration. Leasing available N.Y. State agencies, municipalities, 
and schools-call us for information on our 0 G S- lenii cnntracis on hardware & software. 


DEALER and INTERNATIONAL INQUIRIES WELCOME 


Please cad (o make an appdtrnmerif for demonstration of this exiraondinary compyter ai our snowroom. 
Pnc&s subject Is change withoul notice: call fix latest prices. Prices include cash disccuni N Y 
resiUeniE add sales lax. Is a Irademark of Otgilal Research AH sales subjecl to our slandard 

sale cdnOitions (available on request] AtxivB prices do net include custamlzattnn or Instailatiori 


imUDES: 

•CP/M 

•N'BASIC-80. 88 
•WOROSTAR 
•MULTIPLAN 
•HIGH RLS.{640>c4DO) 
CAD/GAM GRAPHICS 
•MONOCHROME a RGB COLOR 
•5V4"& 8"DtSK DRIVES 

OPJmAL 
•8 mz 8086,16 BIT 
•HARD DISK DRIVE 
•SPEECH SYNTH & RECOG 
•LIGHT PEN 



Software Received 


Texas Instruments 

Bionk Bunny^ an arcade-type 
game that is similar to 
Donkey Kong. Requires Ex¬ 
tended BASIC. For the 
99 /4A; cassette, $15. Soft war 
in, 1307 Douglas Dr., Ster¬ 
ling, IL 61081. 

Caterpillar, a fast'-action non¬ 
violent game. It runs in 
BASIC or Extended BASIC 
for faster action. For the 
99/4A; cassette, $10,50. The 
Softies, Suite 229, 7300 Gal¬ 
lagher Dr., Edina, MN 55435. 

Crillion Defender, an arcade- 
type game. You must protect 
Crill from the invading alien 
ships on a star map and in 
three-dimensional space- 
combat sequences. Requires 
Extended BASIC. For the 
99/4A- cassette, $14.95. 
Greene-Bytes, FOB 329, 
Waynesburg, PA 15370. 

T1 Res, a high-resolution 
plotting subroutine that lets 
you draw on a 196 by 256 
pixel (picture element) screen. 
Requires Extended BASIC. 
For the 99/4A* cassette, $15. 
Softwar HI (see address 
above). 


ZX81/T/S 1000 

Disassembler, a flexible util¬ 
ity package that lets you exam¬ 
ine machine-code programs 
as mnemonics rather than 
just sequences of numbers. It 
can also display hexadecimal 
data and equivalent char¬ 
acters. Cassette, $14.95. 
Scientific Software, 6 West 61 


Terrace, Kansas City, MO 
64113. 

Screen Machine, a utility 
package that provides a way 
of placing input prompts and 
response fields where you 
need them on the screen. This 
removes the limitations of the 
original input schemes. Cas¬ 
sette, $14.95. Syncmaster, 
FOB 511, Oak Ridge, NC 
27310. 

Vu-Wrik, a word processor 
designed to provide an easy 
method of entering, chang¬ 
ing, storing, and saving text. 
You can document programs 
and spreadsheets or write let¬ 
ters and newsletter columns. 
Cassette, $14.95. Syncmaster 
(see address above). 


Other Computers 

Number Cruncher, a finan¬ 
cial-analysis and projection 
system that lets you create 
your own spreadsheet. Pro¬ 
duce sophisticated reports 
that combine word-process¬ 
ing, spreadsheet, and infor¬ 
mation-management func¬ 
tions using simple English. 
For the DECmate; floppy 
disk, $400. Pyramid Data 
Ltd., POB 10116, Santa Ana, 
CA 92711. 

White Water, seven adven¬ 
ture games. Shoot the rapids 
of the raging river for your 
best time or navigate the river 
to dock and collect treasures 
in the forest. For the Mattel 
Intelli vision j cartridge, 
$39.95. I magic, 981 Univer¬ 
sity Ave., Los Gatos, CA 
95030.* 


Th(S rs a list of software packages that have been received by 
BYTE Publications (during the past month. The list is correa to the 
best of our knowieiJge, but ft is not meant to be a fuli description 
of the product or the forms In which the produa is avaifabie. in 
particuiar, some packages may be sold for several machines or in 
both cassette and fJoppy-disk format; the product listed here is 
the version received by BYTE Publications. 
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PUT PRICES IN CHECK 


CARTRIDGE RIBBONS FOR 

APPLE PRINTERS 

NEC 8023A 

C. ITOH PROWRITER 

$7 99 29 

/ . EA. O V . OOZ. 

CARTRIDGE RIBBONS FOR 

EPSON 
MX-80 MX-100 

»75.«doz MOT.-'W 

MAXELL 

DISKETTES 

<'5V4'' SINGLE SIDE 

DUAL DENSITY 

MD-1 

$96 90 

m 10 PACK 

INNOVATIVE 

CONCEPTS 

FLIPNTILE 

DISC STORAGE BOX 

HOLDS UP TO 60 DISKETTES 

5V4" 8" 

$OA 95 $90 95 

EA EA 

RIBBONS FOB 

IDS PRINTERS 

EA DOZ. 

440 «2T5 $29.70 

PAPER TIGER 6 .®® 75.®® 

MICROPRISM 7.®® 86.29 

PRISM 10.®® 118.2® 

DISKETTE 

STORAGE 

BOXES 

5%" —BLUE OR BEIGE 

$9 49 

mrnm EA. 

DUAL SPOOL RIBBONS FOR 

OKI DATA 
PRINTERS 

80, 82, 83 “ Doz. 

92,93 *2.” 

84 64.“ 

MEMOREX 

DISKETTES 

5 V4 SI NGLE SIDE - DUAL DENSITY 

$OA 99 

10 PACK 

COLOR- 

CODER 

LIBRARY CASE SET 

CONTAINS 5 BRIGHT COLORS 

5 V 4 " 8" 

$19.95 $23.95 

SET OF 5 SET OF 5 

WABASH 

DISKETTES 

5’A SINGLE-SIDE SINGLE DENSITY 

10for=>19.9® 

WITH FREE 
LIBRARY CASE! 

SPECIFY BLUE OR BEIGE 

PROTECTALL 

LINE VOLTAGE 

SURGE 

SUPPRESSOR 

(SIX OUTLET) 

$3995 

LABEL 

SPECIAL 

$9 99 

/k 

(5K MIN) 

1 ACROSS 3^1^ X isns CONTINUOUS LABELS 



TOLL FREE 800-343-7706 

IN MASS 617-963-7694 


MOST RIBBONS AVAILABLE IN COLORS TOO! 

CALL OR WRITE FOR OUR SUPPLIES CATALOGUE 
ON ORDERS UNDER *14“ PLEASE ADD *3“ FOR SHIPPING 
MINIMUM RIBBON ORDER *30“ OR 1 DOZEN 

- Check-Mate - 

51 DIAUTO DR P O BOX 103 


PHONES OPEN 9AM-6PM EASTERN TIME RANDOLPH, MA 02368 



MASS RESIDENTS 
ADD 5% SALES TAX 
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Clubs and Newsletters 


Israeli Computerlsts 

The Israel Microcomputer 
Users Group (IMUG) in Tel 
Aviv comprises useis^ owners, 
and retailers of all brands of 
microcomputers who want to 
establish worldwide contact 
with other users groups and 
exchange newsletters. A news¬ 
letter, The Microcomputer 
Age, is produced each month 
and meetings are held regular¬ 
ly in Jerusalem* Membership 
b 350 shekels. For informa¬ 
tion, contact the Israel Micro¬ 
computer Users Group, FOB 
45030, Tel Aviv 61450, Israel. 


Computers In 
Business 

The Connecticut CP/M 
Users Group welcomes any¬ 
one interested in business and 
professional applications of 
microcomputers to attend 
nontechnical meetings held on 
the last Monday of the month 
at 7 p*m* in the McCook 
Auditorium of Trinity College 
in Hartford, Connecticut* For 
information, contact Malcolm 
Roth, 62 Bumwood Dr., 
Bloomfield, CT 06002, (203) 
243-3063 evenings. 


IBM PC Users 
Form Tejcas Club 

The North Texas IBM Per^ 
sonal Computer Users Group 
is a nonprofit, independent 
group that focuses on the uses 
of computers in industry and 
the home* It meets on the 
third Saturday of each month 
at 9:30 a*m. in the Heroy 
Building on the Southern 
Methodist University campus 
in Dallas. A regular member¬ 
ship is $24, students are $12, 
and a professional member¬ 
ship is $36 a year* For details, 
contact John Pribyl, 2025 
Rock Creek Dr., Arlington, 
TX 76010, (817) 275-4109. 


California FIG 

The FORTH Interest Group 
(FIG) is a worldwide organiza¬ 
tion that produces FORTH 
Dimensions, a bimonthly 
nonprofit publication that has 
a variety of articles on the ap¬ 
plications of FORTH. New 
members are welcome * For in¬ 
formation, contact the 
FORTH Interest Group, POB 
1106, San Carlos, CA 94D70, 
or call the FIG hot line at (415) 
962-8653* 


Chaos under Control 

The Capitol Hill Atari 
Owners' Society (CHAOS) of 
Lansing, Michigan, produces 
a newsletter, CONTROL, that 
informs members about dub 
activities. Both members and 
nonmembers can acquire 
dbks from the club-main¬ 
tained public-domain Atari 
software collection. Member¬ 
ship dues are $20 a year. For 
details, contact CHAOS, POB 
16132, Lansing, Ml 48901, 


A-BUG In Boston 

The Atari Boston Users 
Group (A-BUG), an affiliate 
of the Boston Computer 
Society (BCS), produces a 
monthly newsletter, A-BUG, 
that b free to members of the 
BCS or to those willing to ex- 
charige newsletters about the 
Atari. For details, contact the 
B os ton Compu ter Society, 
Atari Boston Users Group, 
Three Center Plaza, Boston, 
MA 02108, (617) 367-8080. 


For Programming 

The PPC Calculator Journal 
is the monthly publication of 
PPC, a nonprofit public-bene¬ 
fit corporation in California 
dedicated to serving people in 
personal computing* The 


journal disseminates informa¬ 
tion related to the selection, 
evaluation, care, and applica¬ 
tions of personal computers* 
Address inquiries to PPC, 
2545 West Camden Place, 
Santa Ana, CA 92704, or call 
(714) 754-6226 evenings* 


News for 
Veterinarians 

A monthly newsletter for 
veterinarians. Veterinary 
Computing, covers computer 
applications in veterinary 
medicine* Subscriptions are 
$42 per year. Further informa¬ 
tion is available from Amer¬ 
ican Veterinary Publications, 
PO Drawer KK, Santa Bar¬ 
bara, CA 93102. 


SIGAIR In Toronto 

A special interest group on 
artificial intelligence and ro¬ 
botics (SIGAIR) has been 
formed in Canada. Meeting 
are held on the first Friday of 
each month in the Toronto 
area. Anyone interested is 
welcome to attend. For infor¬ 
mation, write to SIGAIR, 
POB 874, Postal Station P, 
Toronto, Ontario MSS 2Z2, 
Canada, 


WIscotifIn Explorers 

The Explorer-S5 Users 
Group b for people who are 
mterested in Netronics Expior- 
er-85 equipment. A news¬ 
letter, Explorations, is pro¬ 
duced. For more details, write 
to the Explorer-SS Users 
Group, 3430 93rd St*, Sturte- 
vant, WI 53177, or call Clar¬ 
ence Hder at (414) 886-1704. 


Canadian COMIC 

The Co-operators Micro¬ 
computer Club (COMIC) 
seeks communication with 


other IBM Personal Computer 
users groups. A newsletter 
may be produced* Contact the 
club through Adrian Groen- 
endyk. The Co-operators, 
1920 College Ave*, Regina, 
Saskatchewan S4F lC4, 
Canada. 


Free to 5AS Users 

Users of SAS (Statistical 
Analysb Systems) mainframes 
can join SUGI (SAS Users 
Group International) and re¬ 
ceive the free quarterly news¬ 
letter, SUG/ SIG/M. A $2 an¬ 
nual donation is requested to 
cover printing and mailing 
costs. For a subscription or in¬ 
formation, contact Jeff Bass, 
Bass Cybernetic Labs, RR 1, 
Box 124-B, Pittsboro, NC 
27312* 


A Graphics Update 

The S. Kkin Newsletter on 
Computer Graphics b pro¬ 
duced twice a month by Tech¬ 
nology & Business Communi¬ 
cations Inc* it includes news 
that interprets significant de¬ 
velopments in computer 
graphics including CAD / 
CAM, business graphics, and 
image processing. An annual 
subscription b $155 and in¬ 
cludes a directory of hardware 
and software suppliers for 
computer graphics. The news¬ 
letter is also available to sub¬ 
scribers via Newsnet. For de¬ 
tails, contact the 5. 
Newsletter, 730 Boston Post 
Rd*, POB 89, Sudbury, MA 
01776, (617) 443-4671* 


News for Mental 
Health Workers 

Each issue of Computers in 
Psychiatry/Psychology con¬ 
tains articles, reviews, a calen¬ 
dar of events, and a bibliogra¬ 
phy on hardware and soft- 
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BMC now offers you a dot matrix printer that delivers sophisticated features margin to 
margin. The BX-80 prints bi-directional in 40, 80, 71 , or 142 columns in normal, double 
width or compressed text. And you can mix these in any line or print. You can also do 
superscript as well as superb graphics in character or bit image. And the BX-80 does all this 
with a changeable print head that delivers up to 30 million characters, with true 
descenders. The BX-80 gives you an integrated friction feed with built in sprocket tractor 
that adjusts to fit any size paper up to 10 inches in width. 

Other features such as programmable line spacing, strobe pulse synchronization and TTL 
level technology are part of the BMC tradition of performance and reliability at an 
affordable price. 

CALIFORNU 


Circle #65 Dealers. Circle #66 End-users. 



Setting the Standard in Performance and Price 


16830 S. Avalon Blvd., Carson, CA 90746 
Telex; 664258 BMC GDNA 
Phone: (213) 515-6005 

NEW YORK 

450 Bareli Ave., Carlstadt, NJ 07074 
Phone; (201) 939-7079 

TOLL FREE; 1 (800) 752-5002 
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PROGRAMMING IN C? 

BE SURE YOU GET ALL THE PHACT's ! 

base your C programming on 

PHACT-dbrm 

a m ul ti- k e y e d (I S A Ml 
Data Base Record Manager* 

PHACT-dbrm 

is an easy to use library of C callable 
functions for manipulation of records in 
a database, plus high level database 
manipulation tools. 

PHACT-dbrm 

supports: data dictionary; 5 datatypes; variable 
length records; full database security; database 
lockiog, data portability: " h" file creation and 
much much more! 

PHACT-dbrm 

runs on: all UNIX systems • IDRIS and UNIX look- 
alikes • MSDOS •CP/M 

PHACT^rql t OelaEJonal Query Language 1 F»HACT-rB 
{ Report Generator ) and P>H ACT-rag (RElatiqnal Screen Generator 1 
under developrnent. 

PHACT-dbrm 

is priced between $250-$95D. [Source available! 



ASSaCMTES UMTT^D 


To get all the PHACTs call DAVID GRAHAM at 

PHACT ABBCCIATES Lt;d # 21S • 420-1512 
231 EAST II STREET • NEW YORK • NY 10003 



Announcing 
a solution tothemost 
common computer 
problem. 

(Where to put the equipment) 




Mon/for Mover You wont have to buy 
any expensive new furniture. You wont lose 
any desk space. Monitor Mover adjusts in four 
ways to each individual user while keeping the 
monitor (and system, if necessary) completely 
off your existing work space Available for most 
popular brands of computer monitors. 

Dealer inquiries 
welcome. 


PO Box 8056, Grand Rapids. Ml 49508 (616) 24T4040 


um^iiiiiiii 

Computer Accessories 


Clubs and Newsletters 


ware for use in the mental- 
health profession. This clini¬ 
cal-resource newsletter covers 
applications of computers in 
such areas as neuropsychiatric 
and MMPI testing, EEG anal- 
ysb, and office-management 
functions. Subscriptions are 
$40. Volumes from the pre¬ 
vious five years are available* 
For information, write to 
Computers in Psychiatry/Psy¬ 
chology, 26 Trumbull St., 
New Haven, CT 06511. 


For IBM PC Users 
In Winnipeg^ Canada 

The IBM PC Users Group 
of Winnipeg meets on the 
third Thursday of each month 
and produces a monthly 
newsletter that contains 
minu tes of the preceding 
meetings and other informa¬ 
tion. A regular membership is 
$20; a junior membership is 
$12 for people under 18 years 
old; and a family membership 
is $25. Newsletter exchanges 
are welcome. For further 
details, contact the IBM PC 
Users Group of Winnipeg, c/o 
Business Development Inter¬ 
national, POB 5, Station A, 
Winnipeg, Manitoba R3K 
1Z9, Canada, or call (204) 
837-8509. 


Atari Users 
In New Orleans 

The New Orleans Atari 
Users Group (NOAUG) pro¬ 
duces a newsletter that con¬ 
tains reviews, features, and 
random bits of information. 
Meetings are held every other 
Wednesday. For further infor¬ 
mation, contact NOAUG, 
8223 Plum St., New Orleans, 
LA 70118, or call (504) 
861-8772. 


Sanyo Users Forum 

The Sanyo Users Group 
(SUG/USA) provides infor¬ 
mation on the use of Sanyo 
computers, new products, and 
distribution of CP/M users- 
group disks in Sanyo formats. 
A quarterly newsletter is pro¬ 
duced. A $10 annual member¬ 
ship includes access to a soft¬ 
ware library. For information, 
contact the Sanyo Users 
Group—U.S.A., 160 Emeline 
St., Providence, RI 02906. 


Medical/Computer 

Clearinghouse 

A newsletter for physicians 
devoted to such applications 
of computers as patient care 
and continuing education also 
updates key hardware, re¬ 
views, software, and contains 
the latest on medical net¬ 
works, The Physician Com¬ 
puter Monthly is written in 
nontechnical language for the 
novice as well as the experi¬ 
enced user. Subscriptions are 
$95, For a free issue, send a re¬ 
quest on letterhead to Amer¬ 
ican Health Consultants, 67 
Peachtree Park Dr., Atlanta, 
G A 30309. 


Computer Federation 

The Computer Users Feder¬ 
ation (CUF) of Southeastern 
Wisconsin coordinates region¬ 
al activities of mutual interest 
for users groups and clubs in 
personal compufing. An area 
club directory and an annual 
computer fair are planned. 
The group produces a quarter¬ 
ly newsletter. For details, con¬ 
tact Computer Users F^era- 
tion, POB 23483, Milwaukee, 
WI 53223. ■ 


If you would Irke BYTE readers to know about your club or 
newsletter send the details accompanied by no more than one 
newsletter to Clubs and Newsletters, BYTE Publications. POB 372, 
Hancock, NH 03449. Overseas groups are encouraged to par¬ 
ticipate. Please allow at least three months for your announce^ 
ment to appear. 
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Pro-N0t "System 

Professional Local Area Network 


What's Your Connection 


Being wel/ connected is not Rea/ly that 
Difficult! Make the Connection, The Right 
Connection, The PRO NET from SW) International 
Systems, Jinks up to \2B of the most popular 
microcomputers at distances o\/er 5,000 feet with 
speeds at 4 million bits per second, "for under 
S300,00 per computer," 


Select the muiti-user operating system that suits 
you best, featuring Password Security, Turnkey 
Command, File and Record Locking, Spoofing to common 
Printers, Electronic Mail, Educational Languages, and 
niore..,much more. 

Take advantage of the most flexible networking topology for 
your business, professional or educational environment- 
PRONET SYSTEM also allows for the most flexible use of popular 
mass storage available from a large variety of suppliers. 


The PRONET SYSTEM emphasizes compuDng solutions at an 
affordable cost, features found in systems costing far more are 
standard components of the PRO-NET SYSTEM making networking a 
cost-effective necessity. Increased produaivlty from top level manage¬ 
ment to the department level is part of the PRO-NET SYSTEM approach to 
distributed computing power, centralized storage, and better communi¬ 
cations. The PRO-NET SYSTEM provides the missing element to make your 
personal computer a versatile distributed networking communication solution. 


Specialist in Networking 
I SYSTEMS TM Microcomputers 

See the PRONET SYSTEM at your local SWI INTERNATIONAL SYSTEMS dealer. 

7741 East Gray Road, Suite 2 • Scottsdale, Arizona 85260-3496 • 602 998-3986 Telex; 467580 

Circle 452 on inquiry card. _ 





































































































































































































Circle 73 on Inquiry card. 


De Smet C 

PCDOS - CP/M-86 - MPM-86 - CCP/M-SG 

$109 

. OUTSTANDING PRICE/PERFORMANCE 
"SIEVE" Benchmark 
135 bytes compiled — 6144 bytes linked 
65 sec. compile (disk) — 11.5 sec. run (10 iterations) 

• FULL DEVELOPMENT PACKAGE 

C Compiier, Assembler, Linker, Librarian and 
Full Screen Editor* Native 2.0 Support 

• COMPLETE IMPLEMENTATION 

FULL K & R - pius - STDIO LIBRARY 

Both 8067 and Software Floating Point 

To order specify OS & DISK SIZE/FOR MAT. 
Calif, residents add 6%% sales tax. 

CWARE 

1607 NEW BRUNSWICK SUNNYVALE. CA 04087 


(408) 736-6905 

PCDOS Trademark ISM — CP/M Trademark Digital Research 



Peripheral Networking Now 



Buy ASCI Intelligent Port Expanders 

• Eliminate Manual Switching by Remote 
Control 

• Improve Productivity and Reliability 

• Share Printers. Modems or Plotters 

• Expand Computers or Terminals 

■ Use Matrix Switching for Multiple Trans- 
mission or Security 

• Supports Polling and Queing 

INSTAjNT COMPATIBlLm^ with new comptiter devices 
and MAJOR OEM PRODUCTS: 

Altos — Burroughs — Data General — DEC 
H.P. — IBM — NCR — Nonhsiar — Victor 
and other key manufacturers. 


Call 2 I 3-793-89T9 tO EXPAND YOUR SYSTEMS 
TODAY. 

Advanced Systems Concepts Inc. 
435 N. Lake Ave.. Depr bio 
P asadena. CA 911 o i 
800-824-7080 Telex; 701 215 


ft 


Books Received 


The ABCs af Microcom¬ 
puters: A Omputer Literacy 
Pnmer, Linda Gail Christie 
and Jess W. Curry Jr, Engle¬ 
wood CliffSj, NJ: Prentice- 
Hall, 1983; 228 pages, 15,3 by 
22.8 an, softcover, ISBN 
0-13-000612-2, $7.95. 

The Apple I! Circuit Descrip¬ 
tion, Winston D. Gayler. In¬ 
dianapolis, IN: Howard W. 
Sams & Co., 1983; 174 pages, 
23 by 28 cm, spiral-bound, 
ISBN 0-672-21959-X, $22.95. 

Ala ri BA SIC, Rich ard 
Haskell. Englewood Cliffs, 
NJ: Prentice-Hall, 1983; 192 
pages, 21.5 by 27.8 cm, soft- 
cover, ISBN 0-13-049791-6, 
$13.95. 

BASIC; An Introduction to 
Computer Programming with 
the Apple, Robert J. Bent and 
George C. Sethares. Mon¬ 
terey, CA: Brooks/Cole Pub¬ 
lishing, 1983; 368 pages, 21.5 
by 27.8 cm, softcover, ISBN 
0-534-01370-8, $17,95. 

BASJC Programming for the 
Classroom Teacher, Joan M. 
Miller, Ruth King Chaya, 
ai\d Debra J. Santora. New 
York: Teacher^s College 
Press (1234 Amsterdam 
Ave.), 1982; 288 pages, 24.8 
by 17.5 cm, spiral-bound, 
ISBN 0-8077-2728-8, $15.95. 

Bola Glossary of Electronic 
Data Processing and Computer 
Terms, English^Spanish & 
Spanish-English, voL 1. Hes¬ 
peria, CA: Bola Publications 
{8769 Devon Ave.), 1982; 218 
pages, 21.5 by 28 cm, soft- 
cover, ISBN 0-943118-00-X, 
$29.95. 

C Programming Guide, Jack 
Purdum. Indianapolis, IN: 
Que Corp., 1983; 272 pages, 
23.5 by 18,8 cm, softcover, 
ISBN 0-88022-022-8, $17.95, 

Communications Software for 
Microcomputers, Janet L. Bm- 
man. San Jose, CA: CLASS, 
1983; 25 pages, 21.5 by 27.8 
cm, softcover, ISBN 0- 
938098-01-2, $12.50. 

The Complete Book of Word 
Processing and Btisiness Graph¬ 
ics, Walter Sikonowiz. Engle¬ 


wood Cliffs, NJ: Prentice- 
Hall, 1982; 216 pages, 15.3 by 
22.8 cm, softcover, ISBN 0- 
13-158659-9, $14.95. 

The Computer Cookbook, 
William Bates. Englewood 
Cliffs, NJ: Prentice-Hall, 
1983; 384 pages, 21.5 by 27.8 
cm, softcover, ISBN 0-13- 
165167-6, $12.95. 

Computer Keyboarding, 
Touch-Type to High Data En¬ 
try Speed, Frank F. Donnelly. 
New York: Dictation Disc 
Co. (240 Madison Ave.), 
1982; 33 pages, 21.5 by 28 
cm, spiral-bound, ISBN 
none, $7.50. 

Cnfiaif Issues in Software, 
Werner L. Frank. New York: 
John Wiley & Sons, 272 
pages, 16.5 by 24 cm, hard¬ 
cover, ISBN 0-471-87293-8, 
$25. 

Document Preparation Sys¬ 
tems, J. Nievergelt, G. Coray, 
J. D. Nicoud, and A. C. 
Shaw, eds, Amsterdam, The 
Netherlands and New York: 
North-Holland Publishing 
Co., 1982; 288 pages, 15.5 by 
23 cm, hardcover, ISBN 0- 
444-86493-8, $46.50. 

The Elementary Commodore 
64, William B. Sanders. 
Chats worth, CA: Datamost 
(8943 FuObright Ave.), 1983; 
224 pages, 12.5 by 20.5 cm, 
spiral-bound, ISBN 0-88190- 
001-X, $14.95. 

The Fast Track to the Top Jobs 
in Computer Careers, Peter 
Muller, New York: Perigee 
Books, 1983; 128 pages, 13.8 
by 20.5 cm, softcover, ISBN 
0-399-50753-1, $4,95. 

The Fast Track to the Top Jobs 
in Engineering Careers, Peter 
Muller. New York: Perigee 
Books, 1983; 128 pages, 13.8 
by 20.5 cm, softcover, ISBN 
0-399-50754-X, $4.95. 

Fortran 77, A Top Down Ap¬ 
proach, Nonna fQiss Lehm- 
kuhl. New York: Macmillan 
Publishing Co., 1983; 480 
pages, 17.5 by 25.5 cm, soft- 
cover, ISBN 0-02-369390-8, 
$18.95. 

Fundamentals of Computer 
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The New Avis Rapid Retunu 
The Fastest Way To Return Your Car And 
Get A Record Of Your expenses. 


. tipis' ii 
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of j/oar expenifen 
in seconds/ 



If you’ve been waiting at the 
counter to return your rental car 

and get a record 
of your expenses, 

Avis has gi’eat 
news. The wait is 
over. 

Avis has just 
introduced the 
new, computeiized 
Avis Rapid Return" 
at selected airports 
and major downtown 
locations. It’s the 

fastest way to return your rental car and get a printed record of your ex¬ 
penses, to the penny. Automatically. Without waiting at the rental counter. 

And Avis Rapid Return is as easy to use as a pocket calculator. Just 
enter your car number, your mileage and youi’ gas gauge reading into the 
computer. With the push of a button, your car return is completed. And so 

is the record of your expenses. 

Which means that you can catch 
youi’ plane and get a record of your 
expenses, without ever waiting at the 
rental counter. 

The new Avis Rapid Return. It’s 
another Avis fu*st that means better 
and faster service for you. And another 
way that Trying Harder Makes Avis 
Second to None. 



Avia teatures GM cars. Chevrofet Caprice Ctassie. 


TKYIHC HARDtRUMKlSAVIS SECOND TO HONE: 


© 1983 Avis Ren! A GarSysiem, Inc. Avis'’ 


AV/S 


We care about so whenever you drive, care about yourself. Please fasten your seat belt. 

Avis Rapid Return service available for charge customers only who require no modification of rental agreement charges. 


Cifdo 52 on Inquiry card. 
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Books Received 


Aided Analysis and Design 
(CAA/CAD) of Integrated Cir¬ 
cuits, Processes and Devices, 
Andres Fortino. Reston, VA: 
Reston PubUshing Co*, 1983; 
144 pages, 21.3 by 28 cm, 
softcover, ISBN 0-8359- 
2120-4, $17.95. 

A Guide to Programming— 
IBM Personal Computer, Bruce 
Presley* New Yorki Van 
Nostrand Reinhold, 1983; 
304 pages, 21*5 by 27.8 cm, 
softcover, ISBN 0-442- 
26015-6, $16*95* 


Haw Useful Are They?, Jane 
Beaumont and Donald 
Krueger, eds. Ottawa, On¬ 
tario, Canada: Canadian Li¬ 
brary Association, 1983; 130 
pages, 21,5 by 28 cm, spiral- 
bound, ISBN 0-88802-170-4, 
$12, 

Le Microprocesseur 6S000 et 
Sa Programmation, Patrick 
Jaulent. Paris, France: 
Eyrolles (61, Boulevard 
Saint-Germain), 1983; 168 
pages, 15.5 by 24,3 cm, soft- 
cover, ISBN 8549, price not 


CP/M, Sol Ubes, ed, Morris 
Plains, NJ: Creative CompuL 
ing Press (39 East Hanover 
Ave.), 1982; 204 pages, 20*5 
by 27.5 cm, softcover, ISBN 
0-916688-37-2, $12*95* 

Radio Antennas, Stephen 
Gibson* Reston, VA: Reston 
Publishing Co*, 1983; 176 
pages, 15.3 by 22.8 cm, soft- 
cover, ISBN 0-8359-6358-6, 
$13.95* 

6502 Assembly Language 
Programming, Judi N* Fer* 
nandez, Donna N. Tabler, 


TRS-SO Extended Color 
BASIC, Richard Haskell* 
Englewood Cliffs, NJ: Pren- 
tice-HaU, 1983; 176 pages, 
21.5 by 27.8 cm, softcover, 
ISBN 0-13-931246-3, $12.95. 

iiCSD Pascal: A Considerate 
Approach, David Price* Engle¬ 
wood Cliffs, NJ: Prentice- 
Hall, 1983; 208 pages, 17*3 by 
23 cm, softcover, ISBN 0- 
13-935460-3, $12.95. 

Unijc Programmer's Manual, 
7th ed*, vol* 2, Bell Tele¬ 
phone Laboratories. New 


How to Write and Publish 
Engineering Papers and Re¬ 
ports, Herbert B. Michaelson. 
Philadelphia, PA: ISI Press, 
1982; 172 pages, 15 by 22.8 
cm, hardcover, ISBN 0- 
89495-016-9, $17*95* 

The Illustrated Computer 
Dictionary, the editors of 
Consumer Guide. New 
York: Exeter Books and 
Skokie, IL: Publications In¬ 
ternational Ltd*, 1983; 180 
pages, 15.5* by 23 cm, soft- 
cover, ISBN 0-88176-099-4, 
$4*98* 

Info rma tion Lf* S. A., Mat- 
thew Lesko* New York; 
Penguin Books, 1983; 1008 
pages, 17 by 23.5 cm, soft- 
cover, ISBN 0-14-046-564-2, 
$19.95. 

Mathematics for Data Pro¬ 
cessing, 2nd ed*, Frank J. 
Clark. Reston, VA: Reston 
Publishing Co*, 1974; 320 
pages, 15*5 by 23.5 cm, hard¬ 
cover, ISBN 0-87909-470-2, 
$21.95. 

Microcomputers for Libraries: 


available* 

More Subroutine Sandwich, 
John P. GriBo and J. D. 
Robertson. New York: John 
Wiley & Sons, 1983; 270 
pages, 17 by 25 cm, soft- 
cover, ISBN 0-471-86921-X, 
$12.95. 

Nine Steps to Effective EDP 
Loss Control, Tom S. Eason 
and Douglas A. Webb, Bed¬ 
ford, MA: Digital Press, 
1983; 192 pages, 16 by 24*8 
cm, hardcover, ISBN 0- 
932376-25-8, $21* 

PC Clearinghouse Software 
Directory, 7th ed. Fairfax, 
VA: PC Qearinghouse Pub¬ 
lishers (11781 Lee Jackson 
Highway), 1983; 840 pages, 
27*5 by 21*3 cm, softcover, 
ISBN 0-88674-000-2, $29*95. 

Problem Solving with Fortran 
77, Larry Nyhoff and Stan¬ 
ford Leestma* New York: 
Macmillan Publishing Co., 
1983; 368 pages, 17 by 25,5 
cm, softcover, ISBN 0-02- 
388720-6, $18.95. 

Programmer's Guide to 


and Ruth Ashley. New York: 
John Wiley & Sons, 1983; 288 
pages, 17 by 25 cm, soft- 
cover, ISBN 0-471-86120-0, 
$12.95* 

Subroutine Sandwich, John 
P. Grillo and J* D. Robert¬ 
son* New York: John WUey 

Sons, 1983; 274 pages, 17 
by 25 cm, softcover, ISBN 
0-471-86920-1, $12.95. 

Successful Business Comput¬ 
ing, M. Tampoe. Woburn, 
MA: Butterworths, 1982; 130 
pages, 14 by 22 cm, hard¬ 
cover, ISBN 0-408-01217-X, 
$19.95. 

SuperCalc: The Book, Don¬ 
ald H. Beil. Reston, VA: Res¬ 
ton Publishing Co., 1983; 304 
pages, 18 by 24 cm, hard¬ 
cover, ISBN 0-8359-7306-9, 
$21.95* 

77?SDOS 2*3 Decoded & 
Other Mysteries, James Lee 
Farvour. Upland, CA: IJG 
Inc. (1953 West 11 St.), 1982; 
304 pages, 20.8 by 17.5 cm, 
softcover, ISBN 0-936200- 
07-3, $29.95. 


York; Holt, Rinehart and 
Winston, 1983; 624 pages, 21 
by 27.8 cm, softcover, ISBN 
0-03-061743-X, $34*95. 

Up Front Financing: The 
Entrepreneur's Guide, A, 
David Silver* New York: 
John Wiley & Sons, 1982; 264 
pages, 16 by 23*8 cm, hard¬ 
cover, ISBN 0-471-86386-6, 
$15.95.« 


Thrs Is a Irst of books 
recewed at BYTE Publica- 
trons - during this past 
month. Although the fisc 
is not meant to be exhaus¬ 
tive, Its purpose is to ac¬ 
quaint BYTE readers with 
recently published titles in 
computer science and re¬ 
lated fields. We regret 
that we cannot review or 
comment on ail the books 
we receive; instead* this 
list is meant to be a 
monthly acknowledgment 
of these books and the 
publishers who sent them. 


* CUSTOM BASIS CONFIGURATION AVAILABLE * 


BTiSISiaB 


U.S. DEALER FOR 
AUTHORIZED SALES & SERVICE 

"COLOSSUS^M BASIS" 

128K RAM; BASRAM 256K CARD; 

CP/M 3,0; APPLE DOS 3.3 
DR#1: RAN A ELITE THREE 6aOK 
OR#2; SEAGATE lOMG HARO DISK 
METACAHD THE 1&B1T BOARD FOR MSDOS: 
CP/M-ee* ucso pascal ver. iv 
COMPATABfLITY 

“BASIC BASIS” 

128K RAM ON BOARD 
2 SIEMANS 40 TRACK DRIVES 
BASIS SYSTEM AUTO DIAGNOSTICS 
W/ CONTROLLER; CP/M 3.0; APPLE DOS 3.3 


CALL FOR CONSULTATION & WRITTEN PRICE QUOTE 
48 HR, CONTINENTAL U.$. WARRANTY SERVICE 
REPLACEMENT. FREE 24 HR SIGN ON TO OUR 
BASIS BULLETIN BOARD. 


STATE OF THE ART MICROS 



OMMUNI 

INC 



1400 GRANT AVE.,. NOVATO. CALIFORNIA 94947 
ORDER TOLL FREE 1-000-421-6594 
IN CALIFORNIA CALL COLLECT 415-892-7139 
CLIENT TECH SUPPORT 415-897-1414 
BUY COMFUTIRS FROM PEOPLE WHO KHOW HOW TO USE THEM. 
SERVICES AVAILABLE SOFTWARE APPUCATlOKS * HAFiDWAflE PERIPHERALS 
COMPUTEft SrCUfllTY • TELECOMMUNICATIONS • BUSINESS • SCHOOLS 
CQRPaflATIONS • CONSULTATION SERVCES • 24-HR. AIR IxmSS AVAILABLE 
A^K atwiK wr clients. All equipment levied prior lo stiipmeint. 

II you don'l it, please ask us 


COLUMBIA 

CP/M & IBM PC COMPATABILITY 
128K RAM, 8 SLOTS 
DUAL 320K DRIVES 

EPSON PRINTERS * COMPUTERS 
HAYES MODEMS • THUNDERCLOCK 

NEC PRINTERS • MONITORS 


SOFTWARE BY MICROSOFT, 
MICRO PRO, SORCIM, PERFECT & MORE 



Minimum ordei ItOD. Cashiers checks and money orders 
acceptoE). Add fw Visa or MC. Add 3% for shippingi' 
insurance/narHllIng, UPS. Nc COD. Prices subject lo cherige. 
Call to verity Crder hours 107PDT, Mon-Fii Personal 
checks alfow 20 days to dear All produds wilh lull 
manulacturer^s warranly, lactory sealed Cal It. residents 
add sales tax. Bank wires and P.O.s accepled 
Retail prices may vary. 

ALL BRAND NAMES ARE REGISTERED TRAOEMARXS 
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The Micromint 
Collection 


Micromint. Supporting ffte varied projects ttjat appear in Steve Ciarcia's monthly 
article In BYTE magazine, "Ciarcia’s Circuit Cellar." Offering a wide range of 
computers and peripherals supporting the needs of the hobbyist as well as 
worldwide corporate clients. 


>X>16 MICROCOMPUTER 
M PC COMPATIBLE 


Z8 MEMORY, I/O EXPANSION, 
CASSEHE INTERFACE 


Z8 CROSS ASSEMBLERS 


Frain AJIen Ashley 


E-Z COLOR GRAPHICS 
INTERFACE 



IMPX-16 rs Steve Ciarcia^ most ambiticHJS praisert 
|aie. Tlie compuier runs all applicalion software 
len for Uie IflM PC anO is IBMi PC bus compahble. 
I be used with video mtmitDr & IBM keyboard with 
lor^l adaptor. 

1 die MPX-16 Ir tie form that Pest rneets your 
Igel. As a bare board, as a wave-soldered board 
\ coritaim all componenis less the IC^. as an 
Tibted and tested circuit board or as a corrptete 
■em 

on ffte CQmof'‘8yjr maffaz/ne. Also 
din Xiarcia^ CircuitCettat Noimnibcr. 
'vBmbar J9B2 & Jamiarr t983. 

|uns all application prodr^rns writtefi for Ihe IBM 
2 (simply boot up Ibe system and ellp in a disic 
brmatted for the IBM PC}. 
pM PC bus oompaiJple + 9 expansion sims. 

j| aOSB 16-bit micjoprcKiESSor. 
fcptionat Intel S0B7 malb coprocessor, 
l56K bytes on-board memory, 
bp to one megabyte of system memory. 

|lp to 64K bytes of system ROMif PROM 
Wo 85-2320 seriaJbO ports. 

Tiree paraHet PQ ports, 
tisk conirollei for SVr or 8“ drrves. 
tixteen levels of veetored Interrupts. 

IX-16 MIcrQCDmpuler dnajjt board assembled 

VWK RAH, Cf W-ee or MS-DOS .51,895. 

«-18 as above with 256K RAM.2,135. 

SemPKit (wave soldered slrtull 

d w.^3ll componente) less ICIs.. 595. 

mplete kil ol IDs w.'2b6M RAM .595. 

K-16 Unpopulated (bare) pc board.300. 

I M-BB Operating System. 200. 

VdOS oplionally available 
f X'16 Swttcbing Power Supply including 

able harness fm 2 disk drives.308 

K-1G Technical Raference Manual.50. 

l‘X-10 Metal Enclosure wllh culoute Inr 

Q SK^'tull hetghi drives. 300. 

Jtdon TM100-2 double density drive . 300. 

|evideo Model 910 Serial Terminal. 075. 

0IFC XBfbuan] Irdeilars Adapter .... ICO. 

Irlal icrminaE coble 35. 

Irallel printer cable. 35. 

IjpyN'rpp and handltng additiona} on MPX-16 orders. 


I BASIC SYSTEM 
INTROLLER NEW!!! 

liaces 18 Basic Coinputer CBntmffer 



As Jbateved in Ciarcia's Ciraiit Cettar, 

BYTi maQa^ine, July & Attgusi 7881, 

I Uses Zllog 28S71 single chip microcomputer 
I On board liny BASIC interpreter 
I 2 parallel ports plus serial port 
I Just connect a CRT terminal and write control pro- 
I grams In BASIC. 

I 2K bytes of RAM. up to 4K of ROM. 

Baud rates 110-9600 BPS 

f Data and address buses available Inr 124K memoiy 
and b'O expansion 

[ Consumes only 1.5 watls at-1-5,-1-12 -12. 
f Cross Assemblers for various computers. 

|CC11 Assembled * Ibsted .. $149. 

New Low nice 


nl PC J5 a Sradwnark of InlemaliOTial Busaness Machines. Inc 
I MSB ^ a trademark nl Digital Hesearch Iric 
J-DOS is a tradeniiirk a* Wcrosott fnc 
I lA a irHidflitiark of ZUog Inc. 
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Z8 ANALOG TO DIGITAL 
CONVERTER NEW!!! 


• Add up to BK of mamory plus 3 paratld ports. 

• Cassette Interface—300 baud K.C. Standard. 

BCC03 W/4X Assembled a Tbsted .$140. 



• Uses Anakifl Devices 7581 fl channel & bit IC. 

• Adds Process Gontrai capability to the Z8. 

• 1000 samples per second^ 

8CCl3AssembFed A Tested..$140. 


Z8 EPROM PROGRAMMER 



• Transfer BASIC or Assembly Language application 
programs from RAM to 2716 or 2732 EPROM 

• Requires ZB Expansion Board tor operation, 

BCC07 Assembled & Tesied ... S145. 


Z8 SERIAL EXPANSION BOARD 



• Adds additlonaf RS 232C and opto-isolated 20 ma 
currant loop serial port to the zi 

* Runs at 75 to 19.200 baud in all protoDols. 

aCCOS Assembled 4 Tbsied. .$160. 


Z816K MEMORY EXPANSION 
BOARD NEW!!! 


• Add 16K of additional memory, RAM or EPROM, to 
your ZB System Controller in any multiple. 

* Uses 20(16.6116, 2716 or 2732 memory types 

DCCtd w^K Assembled & Tested.$120, 



Z8 FIVE SLOT MOTHER BOARD 


MEI02 Assembted 4 Tasted 


$6i. 


TRS-aOModellarlll . . ., ..$75. 

CP4tl 2.2 8' or Norlhstar 5^ ... 150. 

From Micro Resources 

CP/N2,2a urAPPLEsy*"..75. 


SPEECH SYNTHESIZERS 
MICROVOX TEXT-TO-SPEECH 



SYNTHESIZER 



As tssloTPd in Ciatcia "s UifCdit Cedar 
BYTE Ma^asne September, October 7S82. 
Microvux Is a second generabon professional vo«e 
quality fexl-lo-speech synthesEzef Oiat is easi^ inter- 
faced to any computed rnudem, RS'232C senal 
or parallel oulput device arid provides speech of 
unbelievable clarity. 

* Unlimited vocabulary 

* 54 programmable inflection levels. 

* 6K tBKt-to-speech aJgoriltim, 

* Full ASCII character set recognition and echo 

* RS232C and parallel output 

* 10OD charactaf buffer 3000 opbonal. 

* Adjustable baud rates [75-9600). 

* Spelling output mode. 

* 7 octave music and sound etfecls. 

* On board audio amplilier & power supply. 


• X-Onflt-Qff handsbaking. 

MVm Assembled with IK buRer.$299. 

HVD2 Complete Kit with IK butter. .219. 

Add $15.00 tor 3K butler option. 


As teaimd in Ciarda ^ Circtifl Ceflar 
BYTE Magazine, August 1982 
Add oofor graphics, animalion 4 3-0 effects lo your 
5-100. TRB-8Q Model I and I fl 4 Apple II at low cost. 
The Super Editor soflwa re package includes a patlem 
ediior sprite editor, slide show, and demo scenes all 
in BASIC. Can be used with Cdlpr Monitor or TV set 
and r1 modulator 

• Resolulipn—256 X192 Pixels 

■ 15 colors including Black 4 Transparent. 

• 15K Bytes on board 143 mapped video fnemury. 

• Advanffid Tl TMS9910A Color yideo Processor. 

• 32 SPRITES facilitalBS 3-D ettecl. 

• Composite Video ouipui 

• Krall 4 Terrapin have Li}G0 software packages to 
support the E-Z Color Boards. 

Apple II E-Z Celrir plug-fn bnard 
with Super Editor an 3.3 disk. 

Ezoi Assembled 4 Tested . .$150. 

£202 Complele Kit......12S, 

NEW!! S-10D E-2 Color Graphics board with sound 
generator. Aten type joy stick interlace, plus MBasic 
Super Editor Software on 8" disk. 

E2D4 AssembEed 4 Tested ... S2S0. 

TRS-80 Model I or Model III E-Z Color w Super Edi¬ 
tor software, power supply and enclosure 

Assembled 4 Tested . $249. 

Complete Kit .2t9. 


300 BAUD ANSWER/ ORIGINATE 
MODEM KIT NEW!!! 


SWEET-TALKER VOICE 
SYNTHESIZER 


As teafuned In Ciarcia^ Circuit Ceifar 

BYTE Magazine, March 7893 

The newest item to Micromint^ growing list of 

products ts this 300 Baud Modem It is ciysial 

conirolled, uses ibe Tl TMB 99532IC, contains iusl 

25 parts and can be used with an acoustic coupler or 

in a direct connect mode. 

MOM Complete Kll ... .. S60. 

MOOS IbnsrormBr tor Qirecl Connect Mode .... 9. 
ACm Acoustic Coupler Kd .. ...... 18. 


TRIPLE VOLTAGE 
POWER SUPPLIES 


-f 5v300ma. +/ - 12v(n 25ma. 

UPS01 Assembled fi Tested. $35. 

UPS02 Compiele Kit .27. 

-I- 5v 1 Amp. -i- 12v .5 Amp. - 12v & 50 ms, 

UP$03Assembled4Tested ..6Q. 

UPS04XiwiipteteKJt . ...58. 


MtmMINJm. 561 Willow Avenue. 
Oedarhurst, NY 11516 
To Order: Call Toll Fme 1-800 645^3479 
For informafion Cat!: 1-516-374-6793 



As feaiureit in Cisrcia Is Cfncy/f Celiar 
BYTE Magazine, September 1981 
The Sweet-Talker Voice Synthesizer allows you to add 
speech of unlimited vocabulary to your Apple II or any 
computer with a parallel primer port ai very low cost. 

• Utilizes VtJtrax SC-01 A speech synthesizer 

• UnllTTiited vocabulary. 

• lexl-to-Speech Algcrithm. on disk for Apple II 
■ Contains 64 phonemes accessed by 6-bit code 

• four lavels of programmable iitfleclioh. 

• On tward audio amplifier 5 volume control. 

STa2 Apple II plug-ln. Assembled 4 Tested 

with Text-lo-Speech Algorfllim on 3 3 disk .. 141, 
NEW LOW PRICED] 

ST81 Parallel Part Version, Assembled.99. 

New Low Price 



VOTRAX SC-01A PHONETIC 
SPEECH SYNTHESIZER 


The SC-QIA SpeecJi Synltiesizer is a oompletely self- 
contained solid Slate device that phonebcally synthes¬ 
izes continuous speech of unlimited vocabulary. Used 
in Microvox and Sweet-Talker 


SCB1AGuantttv1'99 ... 

103 -I- ...32. H. 

1090 ... te.m. 


Cstt: Monday-Frfday, 3-5 PM 
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I 


October 1983 


October 

Cours€S in Continuing Engi¬ 
neering Education, Orlando, 
FL, San Diego, CA, and 
Washington, DC. Two of the 
available courses are "An Ap- 
plications-oriented Approach 
to Artificial Intelligence'' and 
"Computer Graphics Sys¬ 
tems: Hardware, Software, 
and Applications." For infor¬ 
mation on dates, locations, 
and fees, contact Douglas 
Green, George Washington 
University, Continuing Engi¬ 
neering Education, Washing¬ 
ton, DC 20052, (800) 424- 
9773; in the District of Co¬ 
lumbia, (202) 676-8512. 

Octo her-November 

Computer Showcase Expos, 

various sites throughout the 
U,S, This popular show will 
bring together hardware and 
software manufacturers, 
dealers, and consumers of 
small computer systems. For 
further details, contact the In¬ 
terface Group, 160 Speen St., 
POB 927, Framingham, MA 
01701, (800) 225-4620; in Mas¬ 
sachusetts, (617) 879-4502. 

Gcfober-NoxJembe' r 

Courses from the Continuing 
Education Institute, various 
sites throughout the U.S, 
Among the courses offered 
are "Database Machines/' 
'Xocal Networks Technology 
and Applications," and "Man- 
Machine Interface.'' For more 
information, contact the 
Continuing Education Insti¬ 
tute, Oliver's Carriage 
House, 5410 Leaf Treader 
Way, Columbia, MD 21044, 
(301) 596-0111; m California, 
(213) 824-9545. 

October-November 

Courses from Integrated 
Computer Systems, various 
sites throughout the U.S. 
Course titles include "Digital 
Image Processing," "De¬ 


signing Real-Time Hardware 
for Digital Signal Processing," 
"Designing Digital Control 
Systems," and "Digital Signal 
Processing.'' The fee for these 
courses is $895. For informa¬ 
tion, contact Ruth Dordick, 
Integrated Computer Sys¬ 
tems, 3304 Pico Blvd., POB 
5339, Santa Monica, CA 
90405, (213) 450-2060. 

October-December 
Intensive Seminars for Pro¬ 
fessionals, various sites 
throughout the U.S. Elec¬ 
tronics magazine, a McGraw- 
Hill publication, offers semi¬ 
nars in management and such 
technical areas as speech rec¬ 
ognition and synthesis, con¬ 
trolling electromagnetic inter¬ 
ference, fundamentals of 
computer graphics, and mi¬ 
croprocessor interfacing. In- 
house presentations can be 
arranged. For a catalog out¬ 
lining seminars, locations, 
and fees, contact Irene 
Parker, McGraw-Hill Semi¬ 
nar Center, Suite 603, 331 
Madison Ave., New York, 
NY 10017, (212) 687-0243. 

October-Decem ber 
James Martin Seminars and 
Seminars of Excellence, 
various sites throughout the 
U.S. and Canada. For a 
brochure describing these 
d a ta-p recessing and com¬ 
puter-related seminars, con¬ 
tact Technology Transfer In¬ 
stitute, 741 10th St., Santa 
Monica, CA 90402, (213) 
394-8305. 

Octaher-Decemher 

Seminars for Professional De¬ 
velopment, various sites 
throughout the U.S. Datapro 
Research Corporation offers 
more than 35 professional de¬ 
velopment seminars in such 
areas as personal computers, 
data communications, sys¬ 
tems and software, and office 
automation. Complete out¬ 
lines and schedules are avail¬ 
able from Datapro Research 


Corp., 1805 Underwood 
Blvd., Delran, NJ 08075, 
(800) 257-9406; in New 
Jersey, (609) 764-0100. 

October-Decemher 

Software Workshops in 
MMSFORTH, Boston metro¬ 
politan area. These work¬ 
shops are public versions of 
the professional training 
Miller Microcomputer Ser¬ 
vices (MMS) offers to client 
companies in support of the 
MMSFORTH product line. A 
variety of topics and skill 
levels are covered. Full details 
are available from Miller 
Microcomputer Services, 61 
Lake Shore Rd., Natick, MA 
01760, (617) 653-6136, 

October-January 19M 
Courses from Q. E. D. Infor¬ 
mation Sciences, various sites 
throughout the U.S. Sched¬ 
uled courses include "Systems 
Analysis Workshop/' "Data¬ 
base Design," and "Project 
Management and Control." 
Address inquiries to Q. E. D. 
Information Sciences Inc., 
Q. E. D. Plaza, POB 181, 
Wellesley, MA 02181, (800) 
343-4848; in Massachusetts, 
(617) 237-5656. 

October-Januaty 19S4 
Technology Opportunity 
Conference, various sites 
throughout the U.S. This 
conference series focuses on 
the convergence of optical- 
storage, videodisc, and com¬ 
puter technologies. For full 
details, contact Technology 
Opportunity Conference, 
POB 14817, San Francisco, 
CA 94114, (415) 626-1133. 

Orfober-^ugust 1984 

Conferences and Expositions 
from the Society of Manufac¬ 
turing Engineers, various 
sites throughout the U.S. and 
around the world. More than 
25 conferences and exposi¬ 
tions are scheduled. For a 
calendar, contact the Public 
Relations Department, Soci¬ 


ety of Manufacturing En^ 
gineers. One SME Dr., POE 
930, Dearborn, MI 48121J 
(313) 271-0777. 


Oefob^ 30-12 

CEPA 1983 Fall Conference,! 
the Saint Paul, St.Paul, MN.f 
Topics to be addressed at this! 
conference sponsored by the I 
Society for Computer Appli-I 
cations in Engineering, Plan-1 
ning, and Architecture (CEPA) I 
include selection of softwarel 
and hardware, experiences! 
with applications, and net-1 
working of systems. An ex-1 
hibit area will show various! 
hardware and software prod-1 
ucts being used by design pro-l 
fessionals. Contact Patricia I 
Johnson, CEPA Inc., 3581 
Hungerford t>., Rockville, | 
MD 20830, (301) 762-6070. 

October 10-12 

Online '83, Palmer House,! 
Chicago, IL. The fifth annual! 
Online conference and expo-1 
sition features introductory! 
and advanced technical ses-l 
sions, panel discussions, work-1 
shops, seminars, and ad-1 
dresses. The role of micro-! 
computers and software for! 
database searching, storage,! 
creation, and communica-1 
tions will be emphasized. 1 
Registration information is I 
available from Online Inc., [ 
11 Tannery Lane, Weston, | 
CT 06883, (203) 227-8466. 


October lO-lS 
Information Management | 
Exposition and Conference: 
Info 83, New York City Coli- I 
seum. Hardware and soft¬ 
ware exhibits and conference 
sessions will revolve around 
the theme Tying the Infor¬ 
mation System to the Busi- j 
ness Plan." A number of the 
conference sessions will deal 
with decision support sys^ | 
terns. For details, contact the 
Marketing Manager, Info 83, 
700 Third Ave., New York, 
NY 10017, (212) 661-8410. 
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Collector edition 



The Byte covers shown below are available as beauliful Co I lector Edition Prinis. 
Each full color print Is 11 In. x 14 in.. Including a 11/2 in. border, and Is part of an 
edition strictly limited to 500 prints. Each print is faithfully reproduced from the 
original painting on museum quality acid-hee paper, and Is personally inspected, 
signed and numbered by the artist, Robert Tinney. h Certificate of AuthenUcity 
accompanies each print attesting to its quality and limited number. 


Collector Edition Prints are carefully packaged Bat to avoid bending, and are 
shipped first class. The price of each print is $25, plus $3 per shipment for postage 
and handling ($8 overseas). The prints are also available as 4-prlnl sets: Set 9-12, 
Set I3‘16, and Set 17-20. Each set costs $80, plus postage and handling. 

To order your own favorite Byte cover as a beautiful Collector Edition Print, use 
the convenient coupon below. Visa or MasterCard orders may call 1-504-272-7266, 








#9 Software Piracy $2S 


#10 Programming Route $25 


Chip Building $25 
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#15 Software $25 


#12 Future Past $25 


# 15 Future Computei-s? $25 


#14 Smalltalk $25 


#11 Forth $25 
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#19 Crystal BaU $25 


r^fT 


Please smd me the fallawiiig Prints ($25), or Sets ($80). 
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Exp. Date:_ 
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robert tinney graphics 



1864 N. Pamela Drive 
Baton Rouge, LA 
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Event Queue ■ 


October lQ-14 

Defense Computers-Graph- 
ics-DCG '83, Convention 
Center, Washington, DC. 
Sessions and tutorials will 
complement this conference 
and exhibition about com¬ 
puters and graphics for the 
defense community. For more 
information, contact DCG 
'83, Suite 333, 2033 M St. 
NW, Washington, DC 20036, 
(202) 775^9556. 

October 11 

Computer-assisted Manual 
Writing, Seattle, WA. Tliis 
one-day seminar is designed 
to teach attendees how to 
produce good software man¬ 
uals. The sponsor will dem¬ 
onstrate a software package 
for automated documenta¬ 
tion development called 
Manual Maker, The fee is 
$195. For further informa¬ 
tion, contact Promptdoc, 833 
West Colorado Ave,, Colo¬ 
rado Springs, CO 80905, 
(303) 471-9875. 


October 11-12 

Computer-aided Design Con¬ 
ference — CADCON East '83, 
Boston, MA. This conference 
consists of technical pro¬ 
grams and exhibitions or¬ 
ganized exclusively for com¬ 
puter-aided-design engineer¬ 
ing. Details are available 
from Morgan-Grampian Ex¬ 
positions Group, 2 Park 
Ave,, New York, NY 10016, 
(212) 340-9780. 


OcfoW IJ-IJ 

Southwest Senuconductor & 
Electronics Exposition- 
SSE '83, Civic Plaza Conven¬ 
tion Center, Phoenix, AZ. 
Approximately 200 suppliers 
of equipment, materials, and 
services used in the elec¬ 
tronics industry will attend 
this show. A technical con¬ 
ference will be held. Contact 
Leigh Grystall, Cartlidge & As¬ 
sociates Inc,, Suite 205, 4030 
Moorpark Ave,, San Jose, CA 
95117, (408) 554-6644, 


OctobCT- 11-14 

Understanding Microproces¬ 
sor-based Equipment and 
Troubleshooting, Rodeway 
Inn at Disneyland, Orange, 
CA. This course is designed 
to provide technicians and 
engineers with a background 
in microprocessor fundamen¬ 
tals and troubleshooting tech¬ 
niques. Equipment familiar¬ 
ization and hands-on experi¬ 
mentation are emphasized. 
The registration fee is $595; 
multiple discounts are of¬ 
fered. Contact Micro Systems 
Institute, Garnett, KS 66032, 
(913) 898-6152. 

Ortob^r 12-21 

The Sixth Internationa] Trade 
Exhibition on Office Organi¬ 
zational Systems, Office Fur¬ 
niture, and Office Aids — Sys- 
temotechnika '83, Vassiliev- 
sky Ostrov Exhibition Cen¬ 
tre, Leningrad, Union of the 
Soviet Socialist Republics. 
On display will be communi¬ 
cations systems, microfilming 


equipment and systems, data-l 
processing equipment, and 
computers. For details, con-| 
tact Diisseldorfer MesseJ 
gesellschaft mbH-NOWEA-| 
Central Division—Foreign 
Fairs, Diisseldorf Exhibition 
Centre, 4000 Diisseldorf 30,1 
Federal Republic of Ger-[ 
many; tel: (02 11} 45 60-1. 

Octob^ IJ 

Computer-assisted Manuall 
Writing, Los Angeles, CA.p 
For details, see October 11, 

Otifober 13-14 

Computers in Construction, I 
Chicago, IL. This seminar is! 
designed to assist construc-l 
tion management firms and I 
contractors in acquiring com-1 
puter systems. The fee i5| 
$425, Contact CIP Informa¬ 
tion Services Inc., 1105-F| 
Spring St., Silver Spring, MD| 
20910, (301) 589-7933. 

October 13-15 

Edutech/East '83, Civic Cen-| 




■MHB CompuPro 


8 andlor 16 Bits. 


At CompuPro, we know it isn't enough to make the best computer system around — expert planning, custom 
configuration, tailored software and swift service are just as vital to our customers. That's why we carefully 
select and train each of our Full Service CompuPro System Centers to provide a com pi ete solo tic ns package for 
your high-performance computing needs. So for your business, scientific and industrial applications, turn to 
the professionals listed below. Think of them as your computer consultants—not just retailers. 


ARIZONA 

Sc&ttsiialo 

S^IOO 

(800) 528-3138 

CALIFORNIA 

Bakersflald 

Creative Computing Services 
(805) 325-9877 

Berkeley 

American Computers & Engineers 
(415)849^0177 

Track Computer Center 
(415) 8456366 

Burlingame 

Mentzer Computer Systems 
(415) 340-9363 


Canyon Country 
Creative Computing Services 
(805) 251-9877 

Carmichael 
Logic Systems 
(916) 971-3133 

Chatsworth 
Priority One Electronics 
(213) 7096464 

Hayward 

Byte Shop of Hayward 
(415)886-4732 

Irvine 

Priority One Electronics 
(714)660-1411 

Los Angeles 

American Computers & Engineers 
(213) 477-6751 


Gilford Computer Systems 
(213) 477-3921 

Mountain View 

ACC 

(415)969-4969 

Qalclancl 

Track Computer Center 

{415)444-8725 

Pacific Palisades 

System Interface Consultants 
{213)454-2100 

Pasadena 
Omni Unlimited 

(213) 795-6664 

Petaluma 

Advanced information Mgmt. 
(707) 763-7283 
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Iter, Philadelphia, PA, This 
■conference and exposition is 
[designed for educators at all 
I levels. Presentations will ad- 
I dress such topics as com- 
Iputer-aided instruction, ad- 
I mini strati ve uses of com- 
Iputers, classroom manage" 
Iment, programming, research 
[applications, authoring lan- 
Iguages, and literacy. The for- 
I mat includes workshops, 
I seminars, demonstrations, 
I hands-on sessions, discus^ 
I sions, and micro courses, 
I Hardware, software, and 
I publishing companies will ex- 
I hibit their wares. Contact 
Carol Houts, Judco Com¬ 
puter Expos Inc,, Suite 201, 
2629 North Scottsdale Rd., 
Scottsdale, A2 65257, (800) 
528-2353; in Arizona, (602) 
990-1715, 

0^^fob^r 14’15 

Computers and Reading/ 
Learning Difficulties, Dallas, 
TX. Workshops, hands-on 
exhibits, and speakers will ex¬ 


plore such topics as using 
computers in learning disabil¬ 
ity classrooms and evaluating 
software, Tliis program is de¬ 
signed for all education 
levels. For information, con¬ 
tact Frost Conference Man¬ 
agement, Department I, 1070 
Crows Nest Way, Richmond, 
CA 94803, (415) 222-1249. 

Ortofcer 24-15 

The Fifth Annual FORTH 
Convention, Hyatt Hotel, 
Palo Alto, CA. Hands-on tu¬ 
torials, exhibits, lectures, and 
discussions highlight this 
event. The theme is TORTH- 
based Systems — A Look Into 
the Future,'" Registration is 
$5. Full details are available 
from the FORTH Interest 
Group (FIG), POB 1105, San 
Carlos, CA 94070, (415) 

962-8653 (HG hot line), 

October 14-16 

Futureteach Conference, 
Cathedral Hill Hotel, San 
Francisco, CA, General ses" 


sions, hands-on exhibits, and 
specialized workshops wiU 
seek to impart an understand¬ 
ing of how technology has 
and will continue to alter the 
way in which classroom in¬ 
structors teach. For informa¬ 
tion, contact Westly Enter¬ 
prises, 3697 South Court, 
Palo Alto, CA 94306, (415) 
494-7115. 

October 14-16 

The UCSD Pascal System 
Users Society (USUS) Fall 
Meeting, Crystal City Hyatt 
Hotel, Arlington, VA. This 
meeting will feature presenta¬ 
tions, hardware and software 
demonstrations, language tu¬ 
torials, and special-interest 
group meetings. Contact 
Thomas Woteki, Information 
Systems Inc,, Suite 202, 3865 
Wilson Blvd., Arlington, VA 
22203, (703) 522-8898, 

October 15-16 

Amacom, Qty Park campus, 
Delgado Community College, 


New Orleans, LA. This ham- 
fest/computerfest offers dem¬ 
onstrations, sessions, com¬ 
mercial exhibits, and a flea 
market. Contact Amacom '83, 
POB 73665, Metairie, LA 
70033, or call Bill Bushnell, 
WA5MJM, at (504) 887-5022, 

Ortoifer 15-16 

The Seventh New Jersey 
Microcomputer Show and 
Flea Market, Meadowlands 
Hilton Hotel, Secaucus, N], 
Featured will be home, hob¬ 
by, and small business com¬ 
puters, software, supplies, 
books, and accessories. Ad¬ 
mission is $5 for adults; $2 
for children. Contact Ken- 
gore Corp,, POB 13, Franklin 
Park, NJ 08823, (201) 297- 
2526. 

October 16-16 

The Fifth Annual Hong Kong 
Consumer Electronics Show, 
New World Hotel and Regent 
Hotel, Hong Kong. For de¬ 
tails, contact IBS Trade Fair 


Spoken Here... 


Pleasenton 

Best Computer Stores 
^415)463-2233 

San Francisco 
Gifford Computer Systems 

(415)3914570 

San Leandro 

Gilford Computer Systems 

(415) 895^798 

San Rafael 
Computer House 

(415) 453-0865 

Santa Barbara 
Data Bank 
(805) 962 8489 

Santa Marla 
Data Bartk 
(605) 9221333 

Santa Rosa 
Matrix Computers 
(707) 542-0571 

Sunnyvale 

Pragmatic Designs, Inc. 
(408) 736^70 


FLORIDA 

Brandon 

Micro Computer Technology 
(813)685-7659 

Satellite Beach 
Binary Magic, Inc, 

(305) 777-7080 

HAWAII 

Kahulul Maui 
Capacity Plus Computers 
(808) 077-3496 

ILLINOIS 

Athens 

Computers Plus 
(217)636-6491 

La Grange Park 

Small Business Systems, Inc. 

(312)579-3311 

Skokie 

Lillipule Computer Mart, Inc. 
(312) 6741383 


INDIANA 

Terre Haute 
General Software, Inc, 
(812)234-9421 

MARYLAND 

Betheeda 
JR Systems 
(301)657-3598 

MASSACHUSETTS 

Boston 

New England Electronic Exch. 
(617) 4913000 


(Pfease turn the page} 
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Ltd., 17th Floor, Tung Sun 
Commercial Centre, 200 
Lockhart Rd., Hong Kong; 
tel: 5-73238S-9; Telex; 63037 
HKIBS HX. 

October 16-lS 

Texas Association lor Educa¬ 
tional Data Systems 1963 
Convention, Austin Hilton 
Hotel, Austin, TX. The 
theme for this years conven¬ 
tion is "Computer Literacy." 
The keynote speaker will be 
Captain Grace Hopper of the 
U.S. Navy. Information may 
be obtained from Tom Hop¬ 
per, Northside ISD, 5900 
Evers Rd., San Antonio, TX 
76236, (512) 618-8330, ext. 
212 , 

October 17-19 

The Eighth Conference on 
Local Computer Networks, 
Minneapolis, MN, The theme 
for this conference is "Prac¬ 
tical Applications and Issues 
in Local Computer Net¬ 
works/' Papers and tutorials 


will address such issues as 
users' versus manufacturers' 
needs, public versus private 
networks, software, and 
VLSI (very-large-scale inte¬ 
gration), Contact the IEEE 
Computer Society, FOB 639, 
Silver Spring, MD 20901. 

October 17-21 

Systems 83, Munich, West 
Germany. Computers, pe¬ 
ripherals, and software will 
be displayed by more than 
600 firms from 35 nations. 
For additional information, 
contact Kallman Associates, 
5 Maple Court, Ridgewood, 
NJ 07450, (201) 652-7070. 


October 16-20 

The Fourteenth Annual Inter¬ 
national Test Conference, 
Franklin Plaza Hotel, Phila¬ 
delphia, PA. For informa¬ 
tion, contact the Conference 
Registrar, FOB 371, Cedar 
Knolls, NJ 07927, (201) 267- 
7120. 


October 13-21 

HP 1000 lUG 1983 Intema- 
tional Conference, Hyatt Re¬ 
gency Hotel, Fort Worth, 
TX. This conference features 
technical sessions and tutori¬ 
als for users of the Hewlett- 
Packard 1000 family of real¬ 
time engineering and scien¬ 
tific computers. Contact the 
Conference Manager, HP 
1000 lUG, 269 South San An¬ 
tonio Rd., Los Altos, CA 
94022, (415) 941-1943. 

October 16-21 

The Third Symposium on 
Microcomputer and Micro¬ 
processor Applications-^P 
'83, Hotel Duna Interconti¬ 
nental and the Hungarian 
Academy of Sciences, Buda¬ 
pest, Hungary. The confer¬ 
ence language will be English. 
Full details are available from 
Mrs, 1. Baba, Scientific Soci¬ 
ety for Telecommunication, 
POB 451, H-1372 Budapest, 
Hungary; tel: (36) 1 113-027; 
Telex: MTESZ 22-5792. 


October 18-21 

Understanding Microproces¬ 
sor-based Equipment and 
Troubleshooting, Belmont- 
Marine World Holiday Inn, 
Belmont, CA. For details, see 
October 11-14. 

October 19-20 

Calgary Computer & Office 
Automation Show and Con¬ 
ference, Roundup Centre, 
Calgary, Alberta, Canada. 
For details, contact Industrial 
Trade Shows of Canada, 20 
Butterick Rd., Toronto, On¬ 
tario M8W 3ZS, Canada, 
(416) 252-7791. 

October 19-21 

The Fourth Canadian Sym¬ 
posium on Instructional 
Technology, Westin Hotel, 
Winnipeg, Manitoba, Can¬ 
ada. This symposium, de¬ 
signed for professionals in ed¬ 
ucation and training and 
those interested in computer- 
aided learning, will explore 
the theme "Computer Tech- 


...And Here. 


Chestnut Hill 

Key Micro Systems 
(617) 73S-7306 

NEW YORK 

Amherst 

Giffcrd Computer Systems 
(716^833-4758 

Deer Park 

□atapro Systems, Inc. 

(516J 595-1311 

Staten Island 

John D. Owens Associates. Inc. 
(212) 448-6283 

NORTH CAROLINA 

Dfeenshore 
General Semantics. Inc. 

{919)288-1117 


TEXAS 

Austin 

CPA Systems Inc. 

{512) 458-9281 

Dallas 

Oator Systems 
(214) 521-0915 

Houston 

Gifford Computer Sysiems 

(713) 877*1212 

Seguin 

CPA Systems Inc. 

(512) 379-0660 

WISCONSIN 

Greenfield 

Byte Shop of Milwaukee 
(414) 281 7004 


CANADA 

Burnaby, B.C. 

Dynacomp Business Computers Lid. 
(604) 299-3747 

Coquitlam, B.C. 

CSC System Center Ltd. 

(604) 941-0622 

THE PHILIPPINES 

Quei^on City 
Corona Inlernational Inc. 

78-3471 

UNITED KINGDOM 

Swansea 

Comcen Technology Ltd. 

(0792)796000 


OREGON 

Portland 

Microwest Computer Products 
(503) 236-6274 

RHODE ISLAND 

Coventry 

Key Micro Systems 

(401) B287270 


Madison 

Beam tnternalional 


(608) 255-2325 
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PRICE & QUALITY 


Call Now TOLL FREE 

800 - 368-3404 

(In VA, Call Collect 703-237-8695) 

AMPEX*INTERTEC-TEXAS IN&TRUMENTS-GENERAL DATA 
COMM--ANDERSON JACOBSON-C. ITOH-QUME • BEEHIVE- 
DATASOUTH-DIABLO-CENTRONICS • NEC - PRENTICE 


mologies for Productive 
learning*" Topics on the 
Igenda include computer 
I wareness and literacy^ in 
Ichools and society, systems 
lechnology, and computer- 
lided training and retraining 
for business, industry, and 
government. A products ex- 
libition will be held. Contact 
ken Charbonneau, Confer¬ 
ence Services Office, Nation¬ 
al Research Council of 
ICanada, Ottawa, Ontario 
tlA 0R6, Canada, (613) 
p3-9009; Telex: 053-3145* 

pctober J9-2I 

jlDATE-The Fifth [nterna- 
kional Conference, Mont¬ 
pellier, France. The theme for 
this conference, sponsored by 
Ithe International Telecom¬ 
munication Union, is "Picture 
Networks*" Topics of interest 
include network functioning 
and areas of applications, 
economics and law relating to 
the visual media, network 
languages, and languages on 
Ithe networks. The conference 
language is French. For fur¬ 
ther details, contact Francois 
Rabate, Responsable Scien- 
tifique, Journees Interna- 
tionaies 1983, IDATE- 
Bureaux du Polygone, 34000 
Montpellier, France; tel: 
(33-67) 65 46 43; Telex: 
IDATE 490 290. 

Of 19-21 

The National Software 
Show, Trade Show Center, 
San Francisco, CA* Full de¬ 
tails are available from Rag¬ 
ing Bear Productions Inc., 
Suite 175, 21 Tamal Vista 
Dr,, Corte Madera, CA 
94925, (800) 732-2300; in 
California, (415) 924-1194. 

Offober 19-21 

SIBEC"Info Expo, Palais des 
Congres, Montreal, Quebec, 
Canada. Exhibits related to 
the computer and office auto¬ 
mation industries will be 
held. An intemational lineup 
of speakers has been invited. 
Contact informatique Que¬ 
bec (Info Expo) Ltee, 1057 
Avenue Laurier Quest, Outre- 


mo nt, Quebec H2V 2L2, 
Canada, (514) 270-5481; in 
the Toronto area, call (416) 
2S1-3459. 

Ocfofegr 19-22 

Management Executives Con¬ 
ference, The Breakers, Palm 
Beach, FL. The 'Third Indus¬ 
trial Revolution" is the theme 
for this conference sponsored 
by the American Society of 
Mechanical Engineers 
(ASME). Management ex¬ 
perts will speak on such 
topics as executive effective¬ 
ness and management for 
international competition. 
Complete conference details 
are available from Wendy 
Morris, ASME, 345 East 47th 
St., New York, NY 10017, 
(212) 705-7786. 

October 19-22 

Percompasia 63-Thc Second 
South East Asian Personal 
Computer Hardware & Soft¬ 
ware Show & Conference, 
World Trade Centre, Singa¬ 
pore, Republic of Singapore. 
This show is devoted to all 
aspects of personal com¬ 
puting, Further details are 
available from Overseas Ex¬ 
hibition Services Ltd., 11 
Manchester Square, London 
WIM 5AB, England; tel: 01 
486 1951; Telex; 24591, 

Ociofcer 23-26 

The Seventh Annual Sym¬ 
posium on Computer Appli¬ 
cations in Medical Care 
(SCAMC), Baltimore Con¬ 
vention Center, Baltimore, 
MD. Some of the topics to be 
covered include medical ap¬ 
plications and solutions to 
problems of computers and 
technology in health care. For 
details, contact SCAMC, 
George Washington Univer¬ 
sity Medical Center, Office of 
Continuing Medical Educa¬ 
tion, 2300 K St. NW, Wash¬ 
ington, DC 20037, (202) 

676-8928, 

Oftofaer 24-25 

The Second Annual Pacific 
Northwest Computer Graph¬ 
ics Conference. Eugene Con- 


MICROS 


INTERTEC SUPERBRAIN II 


64KDO* ..$1874 

64KQD* .$2249 

64KSD*(96TPI).$2689 

’((ncludes M/Solt BASIC) 

DYNABYTE8/16BIT.Call 

CALL AN 16/32 BIT.Calf 

NEC 

7710 Ser.$1899 

7715 ...$1949 

7730 Par.$1699 

7720 .. $2449 

7725 .$2496 

Std. Tractor 77 kk.$ 199 

3510 .$1364 

3515 .$1394 

3530 .. . . ..$1390 

3550 (IBM) .$1709 

DATASOUTHDSiao .Call 

OATASOUTH DS220 . . . Call 

DIABLO 

620-SPi.$ 889 

630-R-102/147 .$1949 

630ECS.$2389 

630-R155‘. ...$1709 

♦(forlBM PC, Applell.TPS’SO) 

630K104(KSR).$2265 

QUME 

Sprint 11/40-PLUS .$1355 

Intertace ..$ 76 

Sprint 11/55 .Call 

Sprint 9/45 FP.$1794 

Sprint 9/55 FP.$2080 

Bi-Dtr Forms Tractor . . . $ 199 

CENTRONtCS: 122 Par .$ 689 

351 .$1673 

SarCode.S 98 

umiimM 

AMPEX 

D80.$ 689 

PHAZE (3270 Ex. Mem) $1589 

BEEHIVE (SMART DISPLAY) 

DM5 .Call 

DM5A .Call 

DMe3 (Burroughs) .Call 

DM3270 (3270 Emulator) . . Call 

Protocol Converter . ... Call 

QUME 

QVT-102. $549 

QVT-108.Call 

C. ITOH 

C1T101 .$1289 

CIT 161 (64 Colors) Call 

C1T 201 (Graphics for 
TEK 4010/4014) .Call 


CIT 414 (Graphics 

640x480 Res.).Call 

TEXAS INSTRUMENTS 

745 Standard .$1172 

745 Std. (Reconditioned) .. Call 

765Bb]M'mv .Call 

785/787 . Call 

810Basic .$1249 

810 Package.$1439 

820 Package RO. $1610 

820 KSR Package Call 

703 Std..$ 459 

707 KSR. $549 

850 Tractor Feed.$ 549 

Prentice Star 300 Bd. $ 124 

U S. Rob 

Password AD (212A) . $ 347 

US Hob TelPack ......$ 69 

Stal Muxes . Call 

Ventel2l2H-3E.Call 

Prentice 24/9600 bd.Call 


OISCDfilVES 


QUME 

DataTrak5$ 289 or 2 for $ 549 
Data TrakBS 519 or 2 for $ 999 


SOFTWARE 


BISYNC-3780 . $569 


WordStar_ _ 

.$ 279 

DaiaStar. 

. $ 218 

Mail Merge .. 

.$ 144 

SpellStar. 

. $ 144 

Plan 80 . 

. $ 249 

dBaseII .. 

. $ 489 

CalcStar . 

.$ 119 

SuperSort. 

. $ 144 

SuperCalc . .. 

.$ 144 

InfoStar... 

$ 279 

InfoStar (61 . . . .Specials 249 

CISCobot .. 

$ 689 

Forms II. 

.$ 159 

MACRO80 . 

$ 183 

Compiler. 

$ 239 

WordStar Professional 


(WS.SS, MM.S1) . . . 

. $ 399 

ReportStar . 

$199 

Star Index . 

.$ 129 

Plan Star . 

. . . Call 

Star Burst. 

... call 

InfoStar Plus. 

, Call 

IBM PC 


256K RAM Bd. 

$ 256 

256K RAM Bd Full Parity 

$ 305 

BabyBlue. . 

.$ 600 

BabyTex . 

.$ 600 

BabyTalk 3270 BISYNC $ 895 

8" Disk Controller .. 

.$ 395 


maks El A RS 232 or RS 449 cables to your order, can supply you with 
ribbons, printer stands, print wheels, thimbles for all printers listad. Plus 
many, many more itams. Most Itams in stock. CALL NOW. 

All Items shipped Irefghr collect either motor freight or UPS unless otherwise spech 
fled. All prices already include 3% cash discount. Purchase with credit card does not 
include discount. Virginia residents, add A% Sales Tax. For fastest delivery send 
certified check, mcney crder pr bank-wire transfer. Sorry, no C.O.D. orders. All 
equipment is In laclory cartons with manufacturers 
warranty (honored at our depot). Prices subject to 
change without notice. _ *■■■■ 

k.T€BnmaLS if 

Terminals Terrific, Inc,, P.O. Box 216, Merrifield, VA 22116 
Phone: 800-368-3404 (In VA, Call Collect 703-237-8695) 
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Event Queue 


Huntington^ 

Disease... 

The Genetic 
Time Bomb! 




NATIONAL 

HUNTINGTON’S DISEASE ASSOCIATION 

Suite 501,1441 Broadway, New York. N Y 10018 
212-966-4320 


THIS SPACE COHTRIBUTED BY THE PUeuSHER 


79-1! 


Dirty Pow^r Ultra Quiet 

in 


KLEEN 
LINE* 
CONDITIONER 

Prevents I • Lightning Spike Damage 

• Computer Damage • Difirupiive Line Noiae 

• Brownout Intemiptiom • Program Errore 

Regulator • Filter • Suppressor 

KLR‘250A 250 Wall Load 1291.95 

KLR-250A-1S0 250 Watt Load; Paienterl 

Filter Isolated Sockets $346.95 

KLR-500A 500 Walt Load 1390.95 

KXR-5O0A-1S0 500 Watt Load; Patented 

Filter Isolated Sockets $445.95 

Shipping: $12.75 Land; $45.50 Air 

Ask Your Local Dealer 

Electronic Specialists, Inc. 

171 South Main Street, Box 3S9, Natick, Massachusetts 01760 

Toll Free Order Desk 1-BQ0-22S'4a 76 
MasterCard, VISA, America Express 



Computer 

Protection 


ference Center, Eugene, OR. 
The theme for this multidis¬ 
ciplinary conference is "Ap¬ 
plications on the Leading 
Edge." The goal is to present 
state-of-the-art computer 
graphics applications in ar¬ 
chitecture, medicine, land¬ 
scaping, fine arts and graphic 
design, film and video, the 
sciences, and engineering. Ex¬ 
hibits of noncommercial 
graphics works and commer¬ 
cial product displays will 
complement the conference 
sessions. Information is avail¬ 
able from the Second Annual 
Pacific Northwest Computer 
Graphics Conference, 111 
Susan Campbell Hall, Uni¬ 
versity of Oregon, Eugene, 
OR 97403, (503) 686-5555. 

Ocfoh^r 24-26 

The Annual Conference of 
the Association for Com¬ 
puting Machinery-A CM ''83, 
Sheraton Centre Hotel, New 
York, NY. Exhibits of com¬ 
puter hardware and software 
and paper sessions will focus 
on the conference theme, 
"Extending the Human Re¬ 
source." The emphasis will be 
on theory and practices of 
personal computing. High¬ 
lighting the conference will be 
the Fourth International 
Computer Chess Champion¬ 
ships. For details, contact 
Thomas A. DAuria, Assis¬ 
tant Commissioner, City of 
New York, Computer Service 
Center, 11th Floor, 111 8th 
Ave., New York, NY 10011, 
(212) 620-5055. 

October 25-27 

Andean Informatics '83, 
Bogota, Colombia, South 
America. This is the first ma¬ 
jor international exhibition 
and conference to be held in 
the Andean region. For de¬ 
tails, contact Informatics '83, 
Suite 219, 3421 M St. NW, 
Washington, DC 20007, (703) 
920-9595. 

October 25-26 

Working Conference on Pro¬ 
totyping, Brussels, Belgium. 
This conference wiB focus on 


the user-oriented develop-] 
ment of information systems] 
supported by prototyping.! 
Research and technicalT 
papers will be presented. The 
sponsor is the Commission of] 
the European Communities.! 
For information, contact! 
Re in hard Budde or Heinz! 
ZueUighoven, GMD-lST Post-T 
fach 1240, Schloss BirhngH 
hoven, D-5205, St. Augustin 1,1 
West Germany; tel: 02241/14-| 
2440; Telex: 8 89 469 gmd d. 

October 26-28 

Developing Long-Range Sys-I 
terns Strategies, Sheraton I 
Hotel, Washington, DC. This| 
is part of the George Wash¬ 
ington University Executive I 
Systems Forum series. Con-| 
tact the Conference Manager, 
U.S. Professional Develop-1 
ment Institute, 1805 Powder I 
Mill Dr., Silver Spring, Md| 
20903, (301) 445-4400. 

October 27-2$ 

Computers in Construction, I 
Washington, DC. For details, | 
see October 13-14. 

Oriofeer 28-30 

Applefest, Moscone Center, 
San Francisco, CA, More I 
than 300 displays and booths 
of Apple computer equip- ! 
ment and accessories will be 
featured. Seminars, panel dis¬ 
cussions, conferences, and 
workshops will be held. 
Details are available from 
Northeast Expositions Inc., 
822 Boylston St., Chestnut 
Hill, MA 02167, (800) 343- 
2222; in Massachusetts, (617) 
739-2000. 


October 3Q-November 2 

DPMA Baltimore '83, Con¬ 
vention Center and Hyatt Re¬ 
gency Hotel, Baltimore, MD. 
The theme for this confer¬ 
ence, sponsored by the Data 
Processing Management As¬ 
sociation (DPMA), is 'Infor¬ 
mation on the Firing Line." 
Seminars, workshops, gener¬ 
al sessions, and product dis¬ 
plays will be featured. For de¬ 
tails, contact Jim Osowski, 
DPMA International Head- 
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fcuarters, 505 Busse Highway, 
tark Ridge, IL 60068, (312) 
B25-8124, 

mpctober 30-November 4 

tngjjieertng Foundation Con- 
iFerence, Niagara-on-the-Lake, 
iQntano, Canada. The theme 
lof this conference is "Emerg¬ 
ing Computer Techniques in 
Istormwater and Flood Man- 
lagement." Topics to be 
Icovered include hardware 
land software applications in 
■hydrometeorological data ac- 
Iqulsition and data storage, 
Iretrieval and presentation. 
iFor details, contact Dr. Wil- 
[liam James, Civil Engineering 
[Department, McMaster Uni- 
Iversity, Hamilton, Ontario 
Il 8S 4L7, Canada, (416) 
527-6944. 

Ocfober JI-Nouemfcer 2 

The Ninth International Con¬ 
ference on Very Large Data¬ 
bases, Palazzo dei Congress!, 
Florence, Italy. This confer¬ 
ence seeks to identify and en¬ 
courage the research, de¬ 
velopment, and applications 
of database technology. Sub¬ 
jects of interest include data¬ 
base control, modeling and 
managing unformatted data, 
and novel environments and 
applications of database tech¬ 
nology. In the U.S,, contact 
Mario Schkolnick, K55~281, 
IBM Research Labs, 5600 
Cottle Rd., San Jose, CA 
95193, (408) 256-1648. In Ita¬ 
ly, contact Renzo Pinzani, 
Istituto di Matematica U. 
Dini, Viale Morgagni, 67/A, 
50134 Florence, Italy. 

October 31-November J 

International Conference on 
Computer Desigit-VLSI in 
Computers, Rye Town Hil¬ 
ton, Port Chester, NY, This 
conference will cover the 
VLSI {very-large-scale inte¬ 
gration) aspects of the inter¬ 
action between fabricators 
and systems designers in 
hardware, software, and reli¬ 
ability in computers. Contact 
the IEEE Computer Society, 
FOB 639, Silver Spring, MD 
20901. 


3I-November 4 

Structured Systems Design/ 
Structured Program Design, 
Kansas City, MO. For de¬ 
tails, contact Ken Orr and 
Associates Inc,, 1725 Gage 
Blvd., Topeka, KS 66604, 
(800) 255-2459; in Kansas, 
(913) 273-0653. 

October 3l-NovefTtber 4 

Welcome to the World of 
Personal Computing, Wash¬ 
ington, DC. This is a compre¬ 
hensive introduction on how 
to use microcomputer tech¬ 
nology in business, industry, 
and government. The work¬ 
shop agenda offers six mod¬ 
ules ranging from user pro¬ 
ductivity to software reliabil¬ 
ity. For details, contact Kes- 
ton Associates, 11317 Old 
Club Rd., Rockville, MD 
20852, (301) 881-7666. 


November 1983 


November 1-2 

The Annual Fall Conference 
of the Iowa Association for 
Educational Data Systems, 
Des Moines, I A, "Quality 
Software for the SOs: De¬ 
velopment, Selection, and 
Usage" will be the focus of 
more than 40 sessions pre¬ 
sented during this confer¬ 
ence . Three preconference 
workshops will be held on 
October 31, For details, con¬ 
tact Phillip J. Berrie, Educa¬ 
tional Services Division, 
Heartland AEA 11, 1932 

Southwest Third St., An¬ 
keny, lA 50021. 

November J-J 

INTECH '83^ The Integrated 
Office Technology Confer¬ 
ence and Exposition, McCor¬ 
mick Place, Chicago, IL. This 
conference and exposition is 
designed to provide top man¬ 
agement with high-level semi¬ 
nars, workshops, and equip¬ 
ment demonstrations that ad¬ 
dress the integration of infor¬ 
mation technologies and ap¬ 
plications. Contact Mary 


Main/Frames 



r Wow! 
k70 Models! 


Disk Enclosures 
From $100 ^ 


MORE BANG 
FOR THE BUCK 


32 Page 
Free Fakt 
Pakt Catalog 


Main/FRgmes 


• 70 Models of Enclosures 

• Assembled and tested 

• QuasiCoax Motherboards 

• Power Supply ^ 

• Card cage and guides 

• Fan, line, cord, fuse, power 
& reset switches 


$275 ^ 

8” Disc Enclosure 


$370 ——V 

Slim Line 8" Floppy Main I Frame ^ 

Write or call for our — 
brochure which Includes our 
application note; 
“Making micros,better than 
any ol’ box computer" 


INTEGMND 


8620 Roosevelt Ave. • Visalia. CA93291 
209/651-1203 

We accept BankAmericard/VIsa 
and MosterCharge 
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Radio Shack lRS-^0™ 

Computers 
At Guaranteed Savings 


IJ 



■SfS 


from 

Pan 

American 


, Electronics 

■ a!v ^ ^Conway Ave. 
I? Dept. B 
Mission, Texas 78572 
Ph. 512/581-2766 

Telex 767339 

TO ORDER 
CALL TOLL FREE 

800-551-7466 


A 

lOOEMS/Cim^PRIKTfRS/SWITCHES/ SW1fCHE5/MKTO COMPUTERS/CABLES 


fROPyCT DESCRIPTION 

LiST YatiscnsT 

i 


UDS2121P. 120DG|»s ^utl Duplex UUAi 

44b 

CALL 



US n Passward.300/1200S|H F D (Z 1 21 Auto 01*1 

44%} 

CALL 


X 

USB Ca«r,fr300/lZO0^ FO t2UA\ Aulo OlaC 

519 

CALL 

X 

n 

Rixon flZ1Z[. 300/1 ZOOGpi FO CZIZAIi Amo Dral 4EHI 

CALL 

O 

o 

Riiian Pc Z12A (IBM PC Modrm Cordf 

Ay-i 

CALL 


& 

HayeiSmaM 1200 

G75 

CALL 



PtlMHIC 300/1200 AO Auto Dial 

795 

CALL 

un 


NEC 3CNT/T200 Auto Dtal. Auto Lo§ Dir 

Tflfj 

CALL 



VtiuaEGO/^ CRT 

C39Ci 

CALL 



GEC VTtOOAA 

ll^Jb 

CALL 



Add& Viewpoint A-1 

tjFXl 

CALL 


K 

Taxari RGB Vision Monitot 

m 

CALL 

s 


TBle(fideo TV( 910 Std 

dEKJ 

CALL 



LbarSi«^kr ADM 3A 


CALL 



Haffliline Eiprit 

'^11. 

CALL 



Epioii RX&O/Grflliras 

1*11 

CALL 



Star Mkronici G10X 

39EI 

CALL 



Coimrex Cfl-1-Q Letter Qualitv 

120U 

CALL 



PEC LA 12 A DdcwrOer 

1995 

CALL 



NEC 3510 H/O 33CPS Serial 

laflL 

CALL 



Okkl^la HAicrolinc GO 

449 

CALL 

"O 

Olivatti I*riri1eir □ai&ywfheel 

\ .'45 

CALL 

s 

£ 

Piuwrrl'cr Ffo | 

[■j49 

CALL 

z 


Smith Corona TP 1-PI2 


CALL 

mi 

* 


Tl 745 Silent 





ToiKiba Pl^SOF. ISO CPS 

2hKj 

CALL 



|nforu.nnflr Ritman PP ID 

4W 

CALL 



Oun^e 114Q 4 Oai&v ITIheel 

tiisa 

CALL 



Diablo «20 R 102 


CALL 



IDS MicroprJim 


CALL 


£ 

tpian UX 1D/7fiO 

111 In', 

CALL 

o 


Zenith F1ZD 32 

5^t9LJ 

CALL 

D 

5 

NEC APC H01, las xa 

d?09 

CALL 

X 

X ' 

Eagle n 

2991, 

CALL 

e 

e 

Narchsiar 94404 

■irm 

CALL 


u 

AIim 5'l5U 

ZWJ 

CALL 

m 

s 


ATI. CP/M ATIGP/M 


CALL 


K 

Ati IBM. jBM PC Dm Op/iys. 

75 

CALL 

o 


Ash Eon Tata DEuseii E fo r E^gle 

701’ 

CALL 



MicfoprtimlifrnitticHlal Supcf Sort/Apple CP/M 


CALL 



Wordstar CP/M, Noflbstaf/IBM-PC 

41-iL 

CALL 

> 

S 

y.s.R, ttipK 

/9 

CALL 

39 

m 


Rixon PC Conn tiBM PC Com Safiwai tJ 

tio 

CALL 



We hene much more picxtu^tl lh*n 'ivc can dispiav <n this ad, la If you flte 



Ipoking lor proilucts not luted *bovd. piejrtn chack with us first. Since vbe can 



3Mi>E«nE«e you that we can supoot! any requircrnants that you nsinhl have. 



e On Sank Cards add 3% 





ORDER TOLL FREE - 1-800-323-2666 



TOUMAVAN & ASSOCIATES 




115 N Wolf Rd 

•Vila, Maitan^harge 



Wheeling. IL 50D90 

mChsfM 





eCorripany P.O. 




312-459-8866 gc.O.D. [Add. SI EO/Sbipmemn 



Event Oneue^H 

Beth Gouled, National Trade 
Productions Inc., 9418 An¬ 
napolis Rd,, Lanham, MD 
20706, (SOO) 638-8510? in 
Maryland, (301) 459-8383. 


Npuemijer 1-3 

The 1983 Federal Office 
Automation Conference, 
Convention Center, Wash¬ 
ington, DC. The theme for 
this conference and exposi¬ 
tion is 'Making It Work." The 
conference program will con- 
sist of seminars, workshops, 
technology briefings, and 
major addresses. The exposi¬ 
tion segment will provide dis¬ 
plays of the latest office auto¬ 
mation equipment, systems, 
and services. Further details 
are available from the Na¬ 
tional Council for Education 
on Information Strategies, 
FOB N, Wayland, MA 01778, 
(800) 343-6944; in Massa¬ 

chusetts, call (617) 358-5356, 
collect. 


November J-3 

Western Design Engineering 
Show and Conference, Con¬ 
vention Center, Los Angeles, 
CA. Short courses on the agen¬ 
da include "Principles of Ro¬ 
botics for Engineers," "Effective 
Project Management," and 
'Programming Personal Com¬ 
puters." Many of the 12 short 
courses will provide hands-on 
experience. An exhibition area 
will be featured. Contact the 
Marketing Director, Western 
Design Engineering Show, 708 
Third Ave., New York, NY 
10017, (212) 661-^10. 

Nauemher 2-4 

Digital Control Seminar, 
Washington, DC. For details, 
contact Heilman Associates 
Inc., Suite 300, 299 California 
Ave., Palo Alto, CA 94306, 
(415) 328-4091. 

Novetrdrer 2-4 

Edinonton Computer and Of¬ 
fice Automation Show, Con¬ 
vention Centre, Edmonton, 
Alberta, Canada, For full de¬ 
tails, contact Industrial Trade 
Shows of Canada, 20 Buttertck 


Rd., Toronto, Ontario M8V 
3Z8, Canada, (416) 252-7791.1 

November 2-4 
The Rrst Annual Compute 
Vertical Market Conference! 
Meadowlands Hilton, East! 
Rutherford, NJ. This confer-| 
ence, sponsored by Frost and 
Sullivan, will explore the imJ 
pact of the new integrated soft-] 
ware approaches and the im-| 
portance of maintenance and 
support functions. Speaker 
win address vertical marketingl 
issues from the perspective ofl 
the user, vendor, and industryl 
analyst. Full particulars are I 
available from Carol Sapchin,! 
Frost and Sullivan Inc,, 1061 
Fulton St., New York, Ny| 
10038, (212) 233-1080, 

Nofvemher 3-4 

Computers in Construction, | 
Scottsdale, AZ. For details, see | 
October 13-14. 

November 3-6 

Electronic Fun Expo, New I 
York City Coliseum. This is a | 
consumer electronics show. 
Full particulars are available 
from Electrortic Fun Expo, 3501 
East Slst St., New York, NY | 
10028, (212) 734-4440. 

NoVert^her 3-6 

The 1983 National Home Elec- I 
tronics Show, Arlington Park 
Exposition Hall, Arlington I 
Heights, IL. This show covers 
electronic equipment and tech¬ 
nology ranging from home 
computers to telecommunica¬ 
tions ^curity systems. It's pro¬ 
duced by Lincoln Merchan¬ 
dising Co. Inc., 1417 Milwau¬ 
kee Ave., Chicago, IL 60622, 
(312) 276-2819. 


November 5-6 

The Fourth AnnuaJ San Diego 
Computer Fair, Scottish Rite 
Center, San Diego, CA. This 
fair features short technical ses¬ 
sions, programming and com¬ 
puter games contests, commer¬ 
cial displays, and user group 
displays. For additional infor¬ 
mation, contact the San Diego 
Computer Society, FOB 
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81537, San Diego, CA 92138, 
(619) 565-8720. 

November 5-7 

Midwestern Educational Com¬ 
puter Technology Confer¬ 
ence, McCormick Inn, Chica¬ 
go, IL. Exhibits, software dem¬ 
onstrations, seminars, and 
workshops will explore the 
' theme "Higher Instructional 
Techniques in Education." For 
more information, contact the 
National Educational Com¬ 
puter Library, FOB 293, New 
Milford, CT D6776, (203) 

354-7760. 

November 7-11 

International Conference on 
Industrial Electronics — 
lECON '83, Hyatt Regency 
Hotel, San Francisco, CA. For 
information, contact Frank A. 
Jur, Bechtel Coip., 45 Fremont 
St., M&45/17A26, San Fran¬ 
cisco, CA 94109. 

Nopemher f}-lo 

The Third Annual Soft¬ 
ware/Expo, Wembley Confer¬ 
ence Centre, London, England. 
Conference topics range from 
computer-aided design to data¬ 
base management. Contact 
Software/Expo, Suite 400, 222 
West Adams St., Chicago, IL 
60606, (312) 263-3131. 

Nofvember 8-11 

Understanding Microproces¬ 
sor-based Equipment and 
Troubleshooting, Holiday Inn- 
Pittsburgh/Sewickley, PA. For 
details, see October 11-14. 

November &11 

W escon and Mi n i / Mi cro 
West-83, San Francisco, CA. A 
conference and exposition, 
Wescon covers a broad range 
of topics, including artificial in¬ 
telligence, computer peripher¬ 
als and simulation, and ro¬ 
botics. Mini/Micro serves the 
original equipment manufac¬ 
turer community by exploring 
peripherals, processors, data 
communications, and soft¬ 
ware. Contact Electronic Con¬ 
ventions Inc., 8110 Airport 
Blvd., Los Angeles, CA 90045, 
(213) 772-2965, 


November 9-lD 

Business-Expo, Philadelphia, 
PA. This exposition serves as a 
showcase for office equipment 
ranging from computei^ to cof¬ 
fee machines. More than 20 
seminars are planned. Address 
inquiries to Business-Expo, 702 
East Northland Towers, 15565 
Northland Dr., Southfield, MI 
48075, (313) 569-8280. 

November 9-11 

Cryptography and Data Secu¬ 
rity, Washington, DC. For de¬ 
tails, contact Heilman Asso¬ 
ciates Inc., Suite 300, 299 Cali¬ 
fornia Ave,, Palo Alto, CA 
94306, (415) 328-4091. 

Novettiber 9-15 

Interkama 83, Diisseldorf, 
West Germany. This exhibi¬ 
tion is designed for the instru¬ 
mentation and automation in¬ 
dustries. It's expected to attract 
more than ICXX) exhibitors 
from over 25 countries. For 
complete details, contact 
Diisseldorf Trade Shows, 500 
Fifth Ave., New York, NY 
10110, (212) 840-7744. 

November 11-13 

Honietedi '83, Exhibition Cen¬ 
tre, Bristol, England. Personal 
computers and related equip¬ 
ment will be displayed. Con¬ 
tact Tomorrows World Exhi¬ 
bitions Ltd., 9 Park Place, Qif- 
ton, Bristol BS8 IJP, England; 
teh (0272) 292156. 

November 14-17 

AUTOFACT 5 Conference 
and Exposition, Cobo Hall, 
Detroit, ML The focus of this 
event will be on CAD/CAM 
(computer-aided design/manu¬ 
facturing) and the expanding 
technologies of computer-inte¬ 
grated manufacturing and the 
automated factory. More than 
90 companies will exhibit 
CAD/CAM systems, com¬ 
puter graphics, software, in¬ 
dustrial robots, and computer- 
based test and measurement 
systems. Concurrent technical 
sessions and tutorials will be 
held. Contact Gregg Balko, 
Society of Manufacturing En- 


No more 
trial-and-error 
circuit design 

MICRO-CAP 

Analog Circuit Design Software 

By Andrew Thompson, Spectrum Software 


Called "a godsend" for the busy engineer by Softalk, this 
amazing software package takes the tiial-and-einor out of 
designing electronic circuits. It makes your design work 
faster... more accurate... and far easier than ever before. 

With it, you use your Apple II Plus or IBM PC to draw an 
analog circuit, then mu simulations of its performance 
under varying conditions. It's like building a breadboard 
and hooking up signal sources and instruments to see 
what happens - but much faster and with far less effort. 
You actually analyze and debug your circuit designs 
before you build them! 



IN HZ 



With MICRO-CAP you can easify perform an AC oraDCanaiysis^ 


And it's all so simple ^ no computer expertise is re¬ 
quired. For instance, you draw the circuit by just moving a 
cursor on the CRT screen, and selecting and entering ^e 
components (op amps, transistors, capacitors, diodes, 
etc.) at whatever location you want them placed. When the 
drawing is finished, the program sets up the equations for 
the simulation. And completed diagrams can be saved in a 
diskette file. 

You can power your circuit with AC or DC voltages of 
various values and apply different input signals ... run a 
time-domain simulation of the circuit in operation... 
perform analyses that show output voltage vs. input volt¬ 
age and gain and phase shift vs. frequency... and more. 

Th order — or to get a demo disk fill in and mail the 
coupon below. 

Machine Specifications; Apple II Plus^ 64K, 
or IBM PC, 12aK, and two disk drives 



. I Matth ews, 26th Floor " ■ 

McGraw-Hill Book Company 
1221 Avenue of the Americas 
New York, NY 10020 

□ I'm sold! I want to purchase the MICRO-CAP Software 

Package. Send me an invoice and licensing agreement; I’lJ then | 
remit the full $475.00 price, plus local tax. I want the package ■ 
for (check one): i 

□ Apple II Plus □ IBM PC I 

□ I'm interested, but need more information. Send me a ■ 

demonstration disk, plus detailed spec sheets on MICRO-CAR ■ 
I m enclosing my check for $19.95 plus local tax for the demo ■ 
disk - with the understanding that, tf 1 later decide to purchase I 
the complete MICRO-CAP package, this $19.95 wifi be cred- ■ 
ited toward the total $475.00 package price. I want the demo I 
disk for {check one): ■ 

n Apple II Plus □ IBM PC | 


Nlamr! 

1 


Apr 1 

nity 

1 

5vtatR . Zip 

■i 

Offer good only in U SA. 23-D216-4440-3 | 


October 19S3 © BYTE Fubikations Lnc. 583 








































Event Queue 


gineers. One SME Dr., POB 
930, Dearborn, MI 48121, 
(313) 271-1080. 

Wouember 14-17 

Canadian Computer Show & 
Conference, International Cen¬ 
tre, Toronto, Ontario, Can¬ 
ada* Further information is 
available from Industrial Trade 
Shows of Canada, 20 Butterick 
Rd., Toronto, Ontario M8W 
3Z8, Canada, (416) 252^7791* 

NoiTember 15-17 

SNA Architecture and Imple¬ 
mentation, Sheraton Rolling 
Green Inn and Conference 
Center, Boston, MA. This 
seminar provides the working 
knowledge needed to design 
SNA (system-network archi¬ 
tecture) networks and evaluate 
SNA-compatible products* Ex¬ 
amples of how various proto¬ 
cols are used to control com¬ 
munications will be provided. 
Other topics include SNA 
functional layering and net¬ 


work elements. The fee is $650, 
Full details are available from 
Communications Solutions 
Inc., 992 Saratoga-Sunnyvale 
Rd., San Jose, CA 95129, (408) 
725-1568* 

November 15-17 

TTie Technical Manager in an 
Engineering Environment, Uni¬ 
versity of California, Berkeley* 
This course will deal with prac¬ 
tical techniques for efficient 
management. It will include 
workshop sessions and clinics 
focusing on specific problems. 
The fee is $645, Further details 
are available from Continuing 
Education in Engineering, De¬ 
partment 670N, University of 
California Extension, 2223 Ful¬ 
ton St*, Berkeley, CA 94720, 
(415) 642^151. 

November 15-18 

Understanding Microproces¬ 
sor-based Equipment and 
Troubleshooting, Ramada Air¬ 
port Inn, Rochester, NY. For 


details, see October 11-14. 

Niraemfwr 17-J9 

Ed-Com/Fall '83, Los Angeles, 
CA. This conference and expo¬ 
sition offers demonstrations, 
seminars, hands-on sessions, 
panels, and micro courses that 
address, evaluate, and analyze 
the development of computers 
in education. Hardware, soft¬ 
ware, and publishing com¬ 
panies will display items of in¬ 
terest* Contact Carol Houts, 
Judco Computer Expos Inc*, 
Suite 201, 2629 North Scotts¬ 
dale Rd., Scottsdale, AZ 
85257, (800) 526^2355; in Ari¬ 
zona, (602) 990-1715. 

November 17-19 

The Fifth Annual Northeast 
Computer Show and Software 
Exposition, Hynes Auditori¬ 
um, Boston, MA. This ^d 
user computer show offers 
nearly 500 displays of com¬ 
puters, peripherals, acces¬ 
sories, and software. More in¬ 
formation is available from 
Northeast Expositions, 822 
Boylston St., Chestnut Hih, 
MA 02167, (800) 841-7000; in 
Massachusetts, (617) 739-2000. 

NoVeniher 19 

TC/TC: A Teachers College 
Conference on Teaching with 
Computers, Teachers College, 
Columbia University, New 
York, NY. As many as 60 
teachers will present computer- 
based lessons that they have 
developed. Lessons include 
reading, music, art, mathe¬ 
matics, French, composition, 
and poetry for kindergarten 
throu^ 12th grade. Work¬ 
shops wiU also be featured* 
Contact the Office of Con¬ 
tinuing Education, Box 132, 
Teachers College, Columbia 
University, New York, NY 
10027, (212) 678-3065. 

November 20-22 

The Third Annual Purdue Qn- 
Farm Computer Use Confer¬ 
ence and Trade Show, Purdue 
University Armory, West La¬ 
fayette, IN. Exhibits and dem¬ 
onstrations will be featured. 


Contact Stephen ]. Resch, 
Continuing Education Admini¬ 
stration, Stewart Center, Pur¬ 
due University, West Lafay¬ 
ette, IN 47907, (317) 494-2755. 

November 20-24 

The Third Gulf Computer Ex¬ 
hibition and the Gulf Office 
Exhibition, International Center, 
Dubai, United Arab Emirates. 
These concurrent exhibitions 
are designed to promote all as¬ 
pects of computer technology 
and computer-related office 
equipment. Information is 
available from MABCO Inc*, 
Suite 308, 739 Boylston St*, 
Boston, MA 02116, (617) 
536-3442. 

November 23-December 2 

Welcome to the World of 
Personal Computing, Fort 
Lauderdale, FL. For details, 
see October 31-November 4. 

November 29-December 2 

Understanding Microproces¬ 
sor-based Equipment and 
Troubleshooting, Sheraton 
Green way Inn, Phoenix, AZ. 
For details, see October 11-14. 


December 1983 


December 6-8 

The Seventh International 
Online Information Meeting, 
Cunard Hotel, London, Eng¬ 
land. This conference offers 
presentations that address 
current problems and oppor¬ 
tunities facing those who pro¬ 
vide information in business, 
industry, government, and 
education. Topics on the 
agenda include networks, 
costs of online and videotex 
systems, software, and user 
information. Products, ser¬ 
vices, systems, and publish¬ 
ing organizations will exhibit. 
Further details are available 
from the Organizing Secre¬ 
tary, International Online In¬ 
formation Meeting, Learned 
Information Ltd., Bessel- 
sleigh Rd., Abingdon, Ox¬ 
ford 0X13 6LG, England; tel: 
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(0865) 730275; Telex: 837704 
INFORM G- 

I December 6-S 

The Software Maintenance 
Workshop, Naval Postgrad¬ 
uate School, Monterey, CA* 
Topics of interest include def¬ 
initions of software mainte¬ 
nance, tools for software and 
database maintenance, and 
program evolution. Contact 
the IEEE Computer Society, 

I Suite 300, 1109 Spring St., 
Silver Spring, MD 20910, 
(301) 589-8142. 

December 6-3 

Business-Expo, Dallas, TX. 
For details, see November 
9-10. 

December &9 

Understanding Microproces¬ 
sor-based Equipment and 
Troubleshooting, Capitol 
Plaza Holiday Inn, Sacra¬ 
mento, CA, For details, see 
October 11-14. 

December 8-11 

Southeast Computer Show 
and Office Equipment Expo¬ 
sition, Atlanta, GA. Contact 
Dee Harris, Computer Expo¬ 
sitions Inc., POB 3315, An¬ 
napolis, MD 21403, (800) 
368-2066; in Maryland, (800) 
492-0192. 

December 9-15 

Educatec 83, Porte de Ver¬ 
sailles, Paris, France. This is 
the first French exhibition of 
computerized teaching and 
training equipment, materi¬ 
als, and techniques. Meetings, 
symposiums, and debates on 
educational technologies and 
professional training will be 
held. For details, contact Edit 
Expo International, 4 rue de 
Cheroy, 75017 Paris, France; 
tel: (1) 294 05 60; Telex: 
641284 F EDIXPO. 

December 12-15 

Conference on Human Fac¬ 
tors in Computing Systems — 
CHI '83, Boston, MA. Papers, 
sessions, and tutorials will 
focus on system usability. 


Additional information is 
available from Raoul N. 
Smith, GTE Laboratories, 40 
Sylvan Rd., Waitham, MA 
02254, (617) 4664044. 

December 14-15 

Hi Tech Update '83, Delta Ot¬ 
tawa Hotel, Ottawa, On¬ 
tario, Canada. An annual up¬ 
date on state-of-the-art high 
technologies. Contact Marg 
Coil, 1138 Sherman Dr., Ot¬ 
tawa, Ontario K2C 2M4, 
Canada, (613) 225-4229. 

December 15-16 

Personal Computer Local 
Networks, San Francisco, 
CA. This is the final program 
in the four-part Architecture 
Technology Corporation 
1983 Forum Series. This pro¬ 
gram will bring together 
manufacturers and users of 
local network schemes to ex¬ 
change information in an in¬ 
formal setting. The format in¬ 
cludes presentations, panel 
discussions, and a techno¬ 
logical summary. The fee is 
$395. For further informa¬ 
tion, contact the Architecture 
Technology Corp., POB 
24344, Minneapolis, MN 
55424, (612) 935-2035. ■ 


rn order to gain optimaF 
coverage of your organi¬ 
zation 5 computer confer¬ 
ences, seminars, work¬ 
shops, courses, etc., notice 
shou/d reach our office at 
least three months in ad¬ 
vance of the date of the 
event. Entries should be 
sent to: Event Queue, 
BYTE Publications, POB 
372, Hancock, (MH 03449. 
Each month we publish 
the current contents of 
the gueue for the month 
of the cover date and the 
two foMowing calendar 
months. Thus a given 
event may appear as many 
as three times in this sec¬ 
tion if it is sent to us far 
enough in advance. 


Circle 70 on inquiry card. 



BYTEK’s SECOND GENERATION 
UNIVERSAL (E)PROM 
PROGRAMMER—SYSTEM 15 


Features: 

•Bipolar PROMS. 

• Micros -(8741, 48, 49, 51, 55A) 

*1/0-6 baud rates, 13 formats including 

Intellec, Textronix and Motorola. 
•EPROMs, (2708 27256) 

•Gang option - programs eight at once. 

• Remote control standard. 


PROGRAMS 
OVER 250 
DEVICE TYPES 


functions: ^rc-ram 

DISPLAY DEVICE DATA LOAD DATA 
EDIT RAM DATA COMPARE FIELDS 

DEVICE PROGRAM FILL MEMORY FIELD 
TYPE SELECTION BLOCK MOVE 

diagnostics 

QIUItIZiUI and more. 


COMPUTER SYSTEMS CORP 
4089 S. Rogers Circle #7 Boca Raton, FL 33431 (305) 272-2051 


And then 
there 
were none 


The list of already extinct animals 
grows ... the great auk, the Texas gray 
wolf, the Badlands bighorn,the sea mink, 
the passenger pigeon . . . 

What happens if civilization 
continues to slowly choke out wildlife 
species by species? 

Man cannot live on a planet unfit for 
animals. 

Join an organization that's doing 
something about preserving our 
endangered species. Get involved. Write 
the National Wildlife Federation, 
Department 105, 1412 16th 
Street, NW. Washington, 

DC 20036. 

It’s not too late. 
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What's New? 


UNIX AND UNIX-RELATED 
PRODUCTS 


Unix Benchmarks 
Measure System 
Performance 

Aim Technology mar¬ 
kets a portable Unix Bench¬ 
mark tape to OEMs and 
manufaaurers. This bench¬ 
mark, which measures ac¬ 
tual end-user throughput 
and multiuser per¬ 
formance. consists of nine 
distinct tests made up of 
shell scripts with C lan¬ 
guage programs that run 
unattended in any Unix- 
based system. Each test 
prints comparative graphs 
and raw measurements. 
The Benchmark tests Ver¬ 
sion 7 Unix command-list 
completeness, C compiler 
efficiency, and several as¬ 
pects of hardware perform¬ 
ance applicable to Unix 
Version 7 and System III. 
Measurements of the cen¬ 
tral processor include loop¬ 
ing and floating-point cal¬ 
culations. The benchmark 
examines disk transfer 
speeds for various record 
lengths. Compiler optimiza¬ 
tion is probed for short, in¬ 
teger. and long types. 
Memory/paging through¬ 
put and interprocess com¬ 
munications are measured. 
Multiuser performance is 
examined for simulated 
multiple users doing sorting 
and editing. 

The tests are provided 
on nine-track, 16(X3-bpi 
"Tar" tape with documen¬ 
tation and sample bench¬ 
marks. The entire process 
takes approximately 45 
minutes; about 15 pages of 
reports are produced. For li¬ 
censing information, con¬ 
tact Aim Technology. Suite 


199, 3333 Bowers Ave., 
Santa Clara, CA 95051, 
|408) 727-3711. 

Circle 650 on inquiry card. 


Custom Menu 

Program for Unix 

HCR/Menu Shell lets you 
custom design menus for 
Unix. Any text editor can 
be used to make a file of 
menus and the associated 
commands. The menu 
does not add any over¬ 
head to the operating sys¬ 
tem because it becomes an 
enhancement to the Unix 
shell. After your menu is in¬ 
stalled, it appears at the top 
of the screen. The menu 
struaure can be bypassed 
for direct issuing of com¬ 
mands from the Unix shell. 
User prompts and restricted 
access can be written into 
the menu, and fields can 
be updated from other pro¬ 
grams. 

Pricing for the HCR/ 
Menu Shell ranges from 
$500 to S1000, depending 
upon the central processor 
to be supported. Further 
details can be obtained 
from Human Computing 
Resources. 10 St. Mary St.. 
Toronto. Ontario M4Y 
IP9. Canada. (416) 922- 
1937. 

Circle 651 on inquiry card. 


Relational Database 
Designed for Unix 

Unify, a fully relational 
database designed for the 
Unix operating system. 


provides queries and a pur¬ 
ported 10 to 100 percent 
performance improve¬ 
ment. The performance im¬ 
provement is achieved 
through the use of a varF 
eiy of access methods, 
such as pointers, hashing, 
and B-trees. that maximize 
performance regardless of 
file structure. A built-in op¬ 
timizer automatically evaF 
uates each query and se¬ 
lects the expression/evalua¬ 
tion sequence. Join order, 
and access method that 
will provide the fastest 



Unix Workstation 
Has Built-in C 
Compiler 

Minibox, Heurikon Cor¬ 
poration's multiuser Unix 
workstation, is built on the 
MC68000 microprocessor 
and comes with an integral 
C compiler. Four or six 
Multibus cards, single or 
dual floppy-disk drives, and 
31.2 to 140 megabytes of 
Winchester hard-disk stor¬ 
age are packed into the 
Minibox, which measures 
IO'/6 inches wide, 21 


response. Other features 
include a choice of user in¬ 
terface components, in¬ 
cluding query-by-forms, 
SQL. and a general-pur¬ 
pose driver that allows ac¬ 
cess to files through either 
a host language or non¬ 
procedural tools. 

The single end-user price 
for Unify is $2995. OEM 
and quantity discounts are 
available. Contact Unily 
Corp.. 9570 Southwest 
Barbur Blvd., Portland. OR 
97219, (503) 245-6585. 
Circle 652 on inquiry card. 


inches deep, and t4!r2 
inches tall. This worksta¬ 
tion is built around Heuri- 
kon's HK68 microcomput¬ 
er, which provides the cen¬ 
tral processor, floppy-disk 
controller, Winchester and 
tape interfaces, four to 
eight serial ports, and 750K 
bytes of RAM in two Multi¬ 
bus card slots. Mlnibox has 
two forward and two rear 
disk-drive bays. The for¬ 
ward bays can be used for 
one or two SlA-inch flop¬ 
py-disk drives on top of a 
5!4-inch Winchester drive. 
The rear bay can be fitted 
with one or two 5'A-inch 
Winchesters, 

Up to 420 megabytes of 
Winchester disk-storage 
and a graphics card are 
available as options. Mini¬ 
box costs from $ 12,000 to 
$20,000, depending on 
disk subsystems. For full 
specifications, contact 
Heurikon Corp., 3001 
Latham Dr., Madison, Wl 
53713. (800) 356-9602; in 
Wisconsin, (608) 271- 
8700. 

Circle 653 on inquiry card. 
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What's New? 


I Uniflex BASIC Takes 
I Advantage of Unix 

I Uniffex BASIC 68000 is 
available for OEM licens¬ 
ing. This system runs under 
Ijnix and offers several 
features that take ad- 
l/antage of Unix. Uniflex, 
Inodeled after DEC'S BASIC 
Plus, lets you access system 
lime and date, the running 
liumber, and the calling 
lerminal number. Uniflex 
supports automatic record 
locking and shared text 
Ift/hen these features are 
pva liable under Unix. Its 
floating-point mathematics 
routines provide 16.6 digits 
lof precision, and the built- 
in mathematics functions 
[are accurate to a minimum 
[of 13.5 digits. An "approxi- 
jmately equai to" operator 
can be used to compare 
floating-point values. 

File sizes of up to 1 
billion bytes are allowed. 
Three types of files are sup¬ 
ported; sequential, record 
I/O, and random files ac¬ 
cessed by virtual arrays. 
The length of each record 
can range from 1 byte to 
16,383 bytes. Any record 
in an I/O file can be ran¬ 
domly read or written on 
request. The data in each 
record are defined as ASCII 
characters, binary numeric 
data, or a combination of 
the two. Virtual arrays al¬ 
low a program type to 
store a data array in a disk 
file. Other features include 
an "exec" statement that 
allows the BASIC program¬ 
mer to call another Unix 
program from an executing 
BASIC program, a mechan¬ 
ism for trapping errors, a 
compile command that al¬ 
lows BASIC to save pro¬ 
grams on disk in a concise 
form that has a source that 


cannot be recovered, and 
the ability to modify an ex¬ 
isting line without retyping. 
A single command loads 
BASIC or a specified BASIC 
program and begins execu¬ 
tion of the program. 

For more information on 
Uniflex BASIC 68000. con¬ 
tact Technical Systems 
Consultants Inc,, Prov¬ 
idence Rd., Chapel Hill, NC 
27514, (919) 493- 

1451. 

Circle 654 on inquiry card. 


Directory Lists Unix 
Software 

Onager Publishing has 
produced a directory of ap¬ 
plications software avail¬ 
able for the Unix operating 
system. This directory lists 
more than 20 categories of 
software with details on 
funaion, cost, size, and 
availability. Information on 
manufacturers, such as size 
and years in business, is 
also provided. 

Onager Publishing ser¬ 
vice seeks to be a central¬ 
ized source of Unix infor¬ 
mation for OEMs and sys¬ 
tem integrators. For further 
information, contact 
Onager Publishing, Suite 
204A, 289 South San An¬ 
tonio Rd., Los Altos, CA 
94022, (415) 941-2060. 
Circle 655 on inquiry card. 


Seminars Cover 
C and Unix 

Three five-day seminars 
on C and Unix topics are 
available from Plum Hall for 
unlimited use within com¬ 
panies. Through a subli¬ 
censing agreement, an in¬ 


terested organization that 
wants to present C or Unix 
courses to its customers 
and employees can use 
these field-tested training 
materials. 

The "C Programming 
Workshop" is an introduc¬ 
tory course for program¬ 
mers. For experienced C 
programmers, "Advanced 
C Topics" covers such sub¬ 
jects as efficiency, portabili¬ 
ty, and other software en¬ 
gineering topics. Software 
development is empha¬ 
sized in the "Unix Work¬ 
shop," which is designed 
for introduaory audiences. 

A single-course, un¬ 
limited license costs 
S 10,000. For more infor¬ 
mation, contact Plum Hall 
Inc., I Spruce Ave., Cardiff, 
NJ 08232, (609) 927-3770. 
Circle 656 on inquiry card. 


Review Serves as 
Unix Info Center 

Unix Review serves as a 
clearinghouse of informa¬ 
tion on all aspects of the 
Unix operating environ¬ 
ment as well as Unix-in¬ 
spired operating systems. It 
acts as a bridge between 
the diverse communities of 
Unix users. It offers re¬ 
search reports, product re 
views, user group reports, 
and featured articles. 

Unix Review is pro¬ 
duced bimonthly. Annual 
subscriptions are S23: over¬ 
seas subscriptions cost S43 
(surface mail). The news¬ 
stand price is S3.95. Forde 
tails, contact Review PublF 
cations, 2711 76th Ave. 
SE, Mercer Island, WA 
98040. or call operator 965 
at (800) 824-7888; in Cali¬ 


fornia, (800) 824-7777. 
Residents of Alaska and 
Hawaii can call (800) 
824-7919. For residents of 
Washington state or for re 
tail dealer information, call 
(206) 232-6719. 

Circle 657 on inquiry card. 


Multitasking 

Operating System 

Compatible with 
Unix Software 

A multitasking operating 
system that's compatible 
with Unix software and de 
signed for networking 
microcomputers has been 
announced by Lantech 
Systems. Unetix is a stand¬ 
alone system that lets you 
simultaneously display and 
work with up to 10 active 
windows per screen. You 
can transfer data or text 
from one window to 
another, or you can zoom 
in on a specific window, 
Unetix also features an 
emulator to support both 
MS-DOS and Unix applica¬ 
tions software. 

Unetix-DFS is the net¬ 
working version of Unetix. 
It uses a distributed filing 
system for transparent re¬ 
mote file and device ac¬ 
cess. Unetlx-DFS is com¬ 
patible with Plexus Com¬ 
puters' Unix System III Net¬ 
work Operating System. 
Through Unetix-DFS's vir¬ 
tual terminal capability, 
you can access the power 
of an external system. You 
can also attach portions of 
file systems from a remote 
computer to your local file 
hierarchy. It operates 
through a high-level com¬ 
munications protocol that's 
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What's New? 


independent of network 
hardware, 

Unitex is also available 
with a virtual file system. 
For full details, contact 


Lantech Systems Inc,, 9625 
Wendell Rd,, Dallas, TX 
75243, (214) 340-4432, 
Circle 658 on inquiry card. 


PUBLICATIONS 



New Book Explains 

Using Your IBM Person¬ 
al Computer, by Lon 
Poole, is a Howard W, 
Sams & Company publica¬ 
tion, Subjects covered in 
the book include the 
elements of system config¬ 
uration, using PC-DOS, 
and how to boot applica¬ 
tion programs, BASIC pro¬ 
gramming and built-in 
utilities for BASIC program¬ 
mers are explained. Also 
discussed are keyboard in¬ 
put, the video-display 
screen, printer output, disk 
files, graphics, sound, and 
control, A 12-page index. 


IBM PC Operation 

four appendixes outlining 
commands and codes that 
are displayed or used with 
the IBM, and a removable 
reference card summar¬ 
izing BASIC and PC-DOS 
commands are provided. 
Using Your IBM Person¬ 
al Computer is 326 pages 
long. It costs S 16,95 at 
most bookstores. For more 
information, contact 
Howard W. Sams & Co., 
4300 West 62nd St., India¬ 
napolis, IN 46206. [3I7( 
298-5400. 

Circle 659 on Inquiry card. 


Software for 68000 D 

The Motorola Micropro¬ 
cessor Software Catalog 
contains cross-referenced 
listings of software avail¬ 
able for Motorola's 16-bit 
MC68000 microprocessor. 
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Described in Catalog 

It provides information on 
Unix derivatives and look- 
alikes, non-Unix operating 
systems, languages, appli¬ 
cations and systems soft¬ 
ware, and cross software. 


Product data provided in¬ 
cludes information on host 
system requirements, 
operating systems sup¬ 
ported, special features, 
and brief product over¬ 
views. Vendor data in¬ 
cludes company, address, 
and key contact. The lists 
are alphabetically arranged 


by company. For further 
details, inquire aboull 
catalog number BRI26Rl| 
by writing to Motorolc 
Microsystems Inc., Micrc 
processor Software Cata^ 
log, 2900 South Diabic 
Way, Tempe, A2 85282. 
Circle 660 on inquiry card. 


VLSI and Systems 

Hardware and Soft¬ 
ware Concepts in VLSI, 
edited by Guy Rabbat, ex¬ 
plains the interaction be¬ 
tween system and chip de¬ 
sign, Large-scale em¬ 
bedded systems and the ef¬ 
fect of technology on sys¬ 
tem design are examined. 
Discussions of micropro¬ 
cessor system architecture 
focus on the use of VLSI 
technology, hardware al¬ 
gorithms for string process¬ 
ing, VLSI chip architecture, 
and VLSI designs based on 
the use of programmable- 
logic array macro instruc- 


Interaction Explored 

tions. Also explored are! 
masterslice bipolar design,! 
computer-aided designl 
methods for gate arrays.f 
gallium-arsenide technol-! 
ogy, electron-beam testing! 
techniques for micropro¬ 
cessors, and design verifi-j 
cation and logic simulation| 
in VLSI. 

Complete with illustra-j 
tions, this 512-page bookl 
costs S42.50 and can bel 
ordered directly from Van I 
Nostrand Reinhold, Mail I 
Order Service, 7625 Empire| 
Dr., Florence, KY 41042, 
Circle 661 on inquiry card. 


Blue Books on Apple/Commodore Products 

Publications 


THE BLUE BOOK 

For the Appte Computer 

The Oompipte “ Where To FSnd ir Book 
of Sof twora, Hardwarfin and Accasearfee 
for tbs Apple II j Apfito fte; Fienklln; 
and other Apple^txnpatjbfeCompiutBffi 



The Blue Book for the 
Apple Computer and The 
Blue Book for the Com¬ 
modore Computer are 
marketed by WIDL Video 


Both books I 
serve as a directory of hard¬ 
ware, software, and acces-1 
sories for these popular | 
computers. Source indexes, 
an alphabetic program in¬ 
dex, and keyword indexes 
are provided. 

The Apple Blue Book 
costs S24.95, and the 
Commodore Blue Book is 
SI7.95, Other editions are 
available for the Atari and 
the IBM Personal Comput¬ 
er. Contact WIDL Video 
Publications, 5245 West 
Diversey, Chicago, (L 
60639, [312) 622-9606. 
Circle 662 on inquiry card. 
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Computer Career 
Guide 

The Fast Track to the 
iTop Jobs in Computer Ca- 
Ireers is a beginner's guide 
I by Peter Muller to select- 
ling and pursuing a career 
jin computers. Chapters 
I cover such areas as under- 
I standing the field, getting 
I started in high school or 
I college, and change of ca- 
I reers. An appendix of data- 
I processing organizations 
and associations, a list of 
[career reference sources, 
1 and a glossary of computer 
terms supplement the pre 
Isentation. 

The Fast Track to the 
I Top Jobs in Computer Ca¬ 
reers is published by 
I GD/Pedigree Books. It costs 
$4.95 and is available at 
I many bookstores or from 
I Redtree Associates, 1740 N 
St. NW, Washington. DC 
'20036. 

Circle 663 on inquiry card. 


Second Edition of 
Ethernet Handbook 
Released 

The second edition of 
The Ethernet Handbook 
has been released. This 
532-page, perfect-bound 
book contains selected 
product descriptions for 


more than 50 vendors. 
Ethernet 2.0 specifications, 
and articles on Ethernet, 
personal computers, and 
the marketing of Ethernet 
through retail stores. The 
components of the Ether¬ 
net/personal computer 
connections are discussed, 
and case studies and ven¬ 
dor company names and 
contacts are included. 

The Ethernet Hand¬ 
book costs $100 (prepaid). 
It's available from Shotwell 
S Associates, 130 Golden 
Oak Dr.. Portola Valley, 
CA 94025, (415) 851-077. 
Circle 664 on inquiry card. 


Micro Review 
Available on Rolodex 

Each month. Educa¬ 
tional Micro Review sur¬ 
veys and categorizes more 
than 400 articles from over 
25 microcomputer-related 
publications. Selections in¬ 
clude hardware and soft¬ 
ware reviews and full bib¬ 
liographic data. An addi¬ 
tional feature of the publi¬ 
cation is cross-referencing 
of hardware and software 
reviews. The Review is 
now available on 3- by 
5-inch index ahtf Rolodex 
cards designed for authors 
and libraries. These cards 
provide access to articles 
on specific topics and a 
means of accumulating an 
article database. 

A year’s subscription to 
the Educational Micro Re¬ 
view costs $36. The single¬ 
issue price is $5. Rates for 
the index and Rolodex card 
versions are $55 for individ¬ 
ual review categories 
(book, software, and hard¬ 
ware). A full deck costs 
$ 120. Contact Educational 


Micro Review, POB 14393, 
Austin, TX 78761, (512) 
345-7739. 

Circle 665 on inquiry card. 


BASIC/Logo 
Programming Guide 

Written for novice pro¬ 
grammers. Dr. James L. 
Poirot's 40 Easy Steps to 
Programming in BASIC 
and Logo uses a learn-by- 
doing approach. Easy-to- 
follow steps are said to 
guide readers through sim¬ 
ple Apple II programming 
exercises. 

40 Easy Steps to Pro¬ 
gramming in BASIC and 
Logo costs $3.95 and is 
available from the Sterling 
Swift Publishing Co., 7902 
South 1-35, Austin. TX 
78744, (512) 282-6840. 
Circle 666 on inquiry card. 


Ada Tutorial 

Tutorial; The Ada Pro¬ 
gramming Language con¬ 
tains many of the early 
papers on Ada and its en¬ 
vironment. Designed for 
engineers and computer 
scientists, this book covers 
such topics as the history 
and current status of the 
language, how to prevent 
errors, environments for 
Ada, and portability. A 
glossary and bibliography 
are provided. 

Written by Sabina H. 
Saib and Robert E. Fritz. 
Tutorial; The Ada Pro¬ 
gramming Language is 
pubiished by the Computer 
Society of the Institute of 
Electrical and Electronic 
Engineers, POB 80452, 
Worldway Postal Center. 
Los Angeles. CA 90080. 
(714) 821-8380. 

Circle 667 on inquiry card. 



Directory of Software Consultants 


A directory of software 
consultants and custom 
programmers. Leading 
Consultants in Computer 
Software has been com¬ 


piled by J. Dick and Com¬ 
pany. This direaoty lists 
nearly 1250 consultants, 
indexed by the computer 
models and languages 
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with which they work and 
the applications and sys¬ 
tems software in which 
they have expertise. More 
than 75% of the consul¬ 
tants are said to offer 
modem support to their 
clients. Index listings are ar¬ 
ranged by city and state 
under approximately 850 
keywords, ranging from 
accounts payable to Zilog. 
Additional data furnished 
includes address, tele¬ 



phone number, hardware, 
chips programmed, years 
of experience, and refer¬ 
ences. 

Available for S67 (post¬ 
age paid). Leading Corv 
sultants in Computer Soft¬ 
ware can be ordered 
direaly from J. Dick & Co., 
500 Hyacinth PI,. Highland 
Park, IL 60035, (31Z) 
433-0824. 

Circle 668 on Inquiry card. 


Nearly 288 Printer Ribbons 
□escribed In Catalog 


A 16-p3ge catalog detail¬ 
ing 288 ribbons for com¬ 
puter printers can be ob¬ 
tained from Aspen Ribbons 
Inc. Photographs and de¬ 
scriptions help users and 
distributors identify the cor¬ 
rect ribbon for the printer. 
An updated price list is in¬ 


cluded with each catalog. 
For more information, con¬ 
tact Aspen Ribbons Inc., 
1700 North 55th St., 
Boulder, CO 8030), (800) 
525-0646; in Colorado, 
(303) 444-4054. 

Circle 669 on inquiry card. 


Magazine Targets 

The Software Author is 
a bimonthly magazine for 
writers of computer soft¬ 
ware. Targeted at both the 
professional and amateur 
writer, this publication fea¬ 
tures market listings of 
book, magazine, and pro¬ 
gram publishers. It provides 
information on copyrights. 


Software Writers 

interviews with leading 
authors and publishers, 
and offers tips on how to 
be your own publisher. 
Subscriptions cost S9.95 
and are available from Soft- 
quest, POB 44122, Ta¬ 
coma, WA 98444. 

Circle 670 on inquiry card. 


TERMINALS 

High-Performance Graphics Terminal 


High-performance busi¬ 
ness and engineering 
graphics can be generated 
with the CGT/680 color 
graphics terminal from 
General Digital Industries. 
The CGT/680, based on 
the Motorola MC68000 


processor, can be used as a 
stand-alone workstation, a 
computer terminal, or a 
CAD/CAM front-end. It 
uses a ) 9-inch Panasonic 
raster-scan CRT. In its 
graphics mode, up to 16 
colors can be displayed 





from a palette of 512 in a 
640 by 480 format. Look¬ 
up tables let you switch 
colors quickly. Zoom, pan, 
and blink are standard 
graphics attributes. For 
alphanumerics. the 
CGT/680 gives you dis¬ 
plays of up to 48 lines by 
SO characters. Attributes in¬ 
clude doubleheight and 
double-width characters, 
blink, reverse video, and 
underline. 

System hardware com¬ 
prises 4K bytes of RAM and 
I6K bytes of EPROM, A 
four-slot VME backplane 
offers two slots for expan¬ 
sion. Two synchronous/ 
asynchronous I/O ports 
can support SDLC/HDLC 
protocols. 

A low-profile QWERTY 
keyboard equipped with a 
numeric keypad, cursor 
pad. and 20 speciaLfunc- 
don keys is available. A 
trackball, couch-sensitive 
screen, 4K- and 16K-byte 
memory modules. 


SDLC/HDLC protocols, a 
softwaredevelopment sys¬ 
tem. and emulation pack¬ 
ages for VT-100. ISC 8001. 
and Calcomp 960 displays 
are available as options. 
Single^unir prices begin at 
S4495. Contact General 
Digital Industries Inc., 7702 
Governors Dr.. Huntsville. 
Ai 35805. [2051 837-8305. 
Circle 671 on inquiry card. 


MuJtJposItion ASCII 
Display 

An ASCII video-display 
terminal is available from 
Phma International, The 
Prima 30 is a multiposition, 
tilPand-swivel pedestal 
monitor with a low-profile, 
detached keyboard. Green 
and amber etched non¬ 
glare screens are available. 
Prima displays 80 charac¬ 
ters by 24 lines with a 
twenty-fifth status line and 
transmits at speeds of up to 
19,200 bps in block or con- 
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versational modes. It 
emulates Adds Viewpoint, 
Lear Siegler ADM3A, and 
Hazeltine 1500 terminals. 

Other emulation modes 
are available. The Prima 30 
costs between S300 and 


S400. For further informa¬ 
tion, contact Prima Interna¬ 
tional, 3255 KiferRd., Santa 
Clara, CA 95051, (408) 
732-4620. 

Circle 672 on inquiry card. 





Display Aimed at Professionals 


The Guru display ter¬ 
minal is aimed at the pro¬ 
fessional who wants an 
ANSI-standard terminal 
with maximum data stor¬ 
age and display capabil¬ 
ities. The Guru provides 
more than 28K bytes of 
display memory, or approx¬ 
imately six full typewritten 
pages, which can be 
scrolled or zoomed hori¬ 
zontally and vertically. User- 
selectable memory formats 
can contain as many as 66 
lines of up to 170 columns. 
A 15-inch nonglare green- 
phosphor display is used. 
The detached keyboard 
features 38 keys program¬ 
mable on 60 levels with 
any ASCII string, with local- 
only, send-only, and repeat 
control. Smooth scroll, 


rapid editing with local 
move capability, forms- 
filling functions, pause key. 
Meta key, and an RS-232C 
printer interface with local 
and remote print and copy 
funaions are standard. 
English identifiers are pro¬ 
vided for all setup modes. 

Options include a tilt- 
and-swivel accessory, a 
portrait display providing 
vertical screen orientation, 
a DEC mode for VTIOO/ 
VT52 software compatibil¬ 
ity, and 768- by 6CXD-pixeI 
vector graphics capabilities. 
The suggested retail price is 
S2395. Contact Ann Arbor 
Terminals Inc.. 6175 Jack- 
son Rd., Ann Arbor. Ml 
48103, (313) 653-8000. 
Circle 673 on inquiry card. 



Monochrome Display 
Complements Apples 


Apple Computer is now 
marketing a monochrome 
video display that comple¬ 
ments the physical ap¬ 
pearance of its Apple II, II 
Plus, and lie computers. 
This 12-inch P31 green- 
phosphor monitor features 
high-resolution text and 
graphics, a high-contrast 
screen, and a tilt mechan¬ 
ism. Operator controls in¬ 
clude contrast, vertical 


hold, and vertical ampli¬ 
tude and brightness. The 
display format is 24 by 80. 
The suggested retail price is 
S229. For the name of 
your nearest Apple dealer, 
contact Apple Computer 
Inc., 20525 Mariani Ave., 
Cupertino, CA 95014, 
[800) 538-9696; in Califor¬ 
nia, (408) 973-2042. 

Circle 674 on inquiry card. 


Color Monitors Use 
Data-Grade Picture 
Tubes 

Two RGB color displays 
were recently introduced 
by Panasonic. Both units 
incorporate data-grade pic¬ 
ture tubes and offer full 
compatibility with Apple 11, 
Panasonic JR-200, and IBM 
PCs. Common features in¬ 
clude built-in audio systems 
and the ability to generate 
16 colors. 

A 13-inch (diagonal) 
RGB/composite display, the 
DT-D1300D features an 





etched, nonglare, dark¬ 
faced CRT. It accepts a 
compositevideo input and 
displays of up to 1000 
charaaers in a 40 by 25 
format. Its alternate RGB in¬ 
put features a multipin in- 


October 19S3 © BYTE Publications Inc. 591 

































What's New? 


put connector with op¬ 
tional interconnection 
cables, fn the RGB mode, it 
displays up to 2000 charac¬ 
ters in an 80-charaaer by 
25“line format Resolution is 
430 by 240 pixels. A loop¬ 
ing conneaor and an 
on/off switch are provided. 
The unit costs S540- 
The DT-DIOOOG 10- 
inch RGB display has built- 
in interface circuitry and a 


multipin connector, ft gen¬ 
erates 2000 characters in 
an 80 by 25 display and of¬ 
fers a resolution of 350 by 
240 pixels. A universal 
power supply is standard. 
The DT-DIOOOG lists for 
S450. Full details are avail¬ 
able from Panasonic. One 
Panasonic Way. Secau- 
cus. NJ 07094. 

Circle 675 on inquiry card. 



Touch-Sensftive Dispfay for Appfes 


Computer Technofogy 
Associates markets a 
touch-sensitive display 
screen for the Apple Moni¬ 
tor III and other 12-inch 
monitors. The CTA 500X 
Touch Bezel and Interface 
provides instantaneous re 
sponse to onscreen touch 
commands and is capable 
of emitting continuous re 
sponses for tracking mov¬ 
ing stimuli. It uses infrared 
emitter-sensor array tech¬ 
nology and offers 96- by 
'64-pojnt resolution. The In¬ 
terface card plugs into an 
Apple peripheral slot, and, 
once initiated, the screen 
remains continually touch- 
sensitive, All communica¬ 


tions are hardwarecon- 
trolled; communications 
software is not required. 
Applesoft BASIC can read 
and write the X,Y coor¬ 
dinates of the moving com¬ 
mand without modifica¬ 
tion. 

The CTA 500X has a 
suggested retail price of 
S695. Quantity discounts 
are available. For further in¬ 
formation. contact Com¬ 
puter Technology AssocF 
ates. 1704 Moon NE, Al¬ 
buquerque. MM 87112, 
(505) 298-2140. 

Circle 676 on inquiry card. 


COMMUNICATIONS 


Datamizer Doubles Throughput 


Datamizer is a multiplex¬ 
ing data-compression unit. 
When installed between 
data terminal equipment 
and a standard 9600-bps 
modem, it allows twice the 
volume of data to be trans¬ 
mitted over standard tele¬ 
phone lines at speeds as 
high as 19.200 bps. Data¬ 
mizer uses a data-compres- 
sion algorithm called SCC 
Tabling, which is an auto- 
adaptive form of Huffman 
Encoding. SCC Tabling lets 
Data mizer a na lyze any 
EBCDIC or ASCI) data 
charaaer and convert it to 
a shorter subcode based 
on its relative frequency in 
the data stream. Operating 
in pairs, one at each end of 
a fulFdupiex line, both 
Datamizers send and re¬ 
ceive data while continual¬ 
ly updating the SCC fre¬ 
quency table for maximum 
throughput. The receiving 
unit uses the frequency in¬ 
formation to decode and 
expand subcodes into starh 
dard 8-bit code sets. This 
method is purported to 
achieve error-free compres¬ 
sion ratios of 2:1 or better. 
Datamizer is not depen¬ 
dent on communications 
protocols, nor does it re¬ 
quire set-up programming. 
Its operation is transparent. 

Datamizer also serves as 
a statistical multiplexer, 
using dynamic band 
allocation. Each of its four 
channels can multiplex a 
different half- or fulFdupiex 
protocol at an independent 
rate. Transmission rates 
can be divided into two 
9600 -bp 5 channels or four 
4800bps channels. All four 


Inputs can be set to 9600 
bps. resulting in an aggre¬ 
gate input of 38.400 bps. 

In single units. Datamizer 
costs $4950. Quantity dis¬ 
counts are offered. Full 
specifications are available 
from Symplex Communica¬ 
tions Corp.. Suite 17. 2002 
Hogback Rd. Ann Arbor. 
Ml 48104, (313)973-1164. 
Circle 677 on inquiry card. 


Communications 

Board 

Voice/computer/tele¬ 
phone communication is 
possible with the V. C. T. 
board from Unisound. The 
communications board is 
said to give Apple owners 
access to an unlimited 
vocabulary, languages, 
and tonal varieties. It com¬ 
bines the ability to place 
and receive calls auto¬ 
matically with a Touch- 
Tone decoder for entering 
and retrieving data over 
telephone lines. Six I/O 
ports let you monitor and 
control such accessories or 
interfaces as appliances 
and security systems. Soft¬ 
ware for developing and 
storing speech messages Is 
supplied. An answering- 
service program and a 
BASIC interpreter that adds 
new commands to Apple 
soft are also furnished. 

The V. C. T. board costs 
$350. For more informa¬ 
tion, contact Unlsound 
Corp.. 3060 Harding Ave*. 
Santa Clara. CA 95051. 
(408) 554-6227. 

Circle 678 on inquiry card. 
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Self-contained Direct- 
connect Modem 

Timecor's Operator, a 
110/300-bps direct-con¬ 
nect modern, is hardware 
compatible with the Apple 
ll/lle and U Plus, Franklin 
Ace 100 and 1000, and 
the Basis 108. Its foremost 
features are half-and full- 
duplex operation, auto¬ 
answer and auto-discon- 
nect. and the ability to 
work with rotary-pulse and 
Touch-Tone telephones. 
This self-contained Bell 
103-compatible device 
allows one-way or 
simultaneous sending and 
receiving. It fits into any 
Apple slot except zero and 
is compatible with such 
communication software 
as ASCII Express Pro, VisF 
term. Modem Magic II. and 
Z-Term. 

The Operator, available 
factory-direct for 5159.95, 
comes with documenta¬ 
tion and start-up software. 
Contact Timecor, Four 
Longfellow Place, POB 
8928, Boston. MA 02114. 
(617| 720-4090. Visa and 
Master Card owners can 
order by calling (800) 
824-7888. operator 52. 
Circle 679 on inquiry card. 


Web Network for 
Kaypro 

The Web lets you 
weave Kaypro computers 
into a network. Each com¬ 
puter in the network acts 
as a file server as well as a 
local processor, and any 
linked user can share data 
stored on the disk drive of 
another Kaypro or direct 
output to a remote printer. 
Users can send and receive 
mail, messages, and files. 


log on to drives on another 
machine, and run pro¬ 
grams. The Web is a base¬ 
band CSMA/CD-CA net¬ 
work operating at just over 
125,000 bps. Connections 
are made with conven¬ 
tional telephone cables. 
OPSnet. the networking 
software, supports most 
CP/M 2.2 programs. 

Web can be configured 
using any combination of 


Kaypro computers, includ¬ 
ing the II, 4, 10, and Kay- 
net, which has built-in net¬ 
work capabilities. Com¬ 
plete with manual, hard¬ 
ware, cables, and soft¬ 
ware. the networking op¬ 
tion costs S195. For more 
information, write to Kay¬ 
pro Corp., POB N, Del 
Mar, CA 92014. 

Circle 680 on Inquiry card. 



RS'232C Interface Has 
Communications Language 


Method Systems' PCT- 
100 is a user-configurable 
RS-232C interface with an 
internal communications 
translator language- 
called CTL—that lets you 
configure the interface to 
perform most translation 
algorithms. The PCT has 
two bidirectional RS-232C 
ports that allow it to be 
placed inline with any RS- 
232C link. It can be used 
for terminal or printer 
emulation or for providing 
compatibility and macro 
function keys for word pro¬ 
cessing. accounting, and 
other software. It offers 
lypeahead and data buf¬ 
fering capabilities, data-rate 
adaptation, and hand¬ 
shake protocol conversion. 

Offered as a ready-to- 
install printed-circuit board 
or as a stand-alone unit, 
the PCT-100 costs 5369, 


without power supply. 
Contact Method Systems 
Inc., 19751 South Lake- 
shore Blvd,, Euclid, OH 
44119, (216) 531-0404. 
Circle 681 on inquiry card. 


IBM PC XT Local- 

Network Scheme 

Novell’s Sharenet X 
allows as many as 255 IBM 
PC XTs to share up to 320 
megabytes of storage. The 
network protocol is 
CSMA/CD [Carrier Sense 
Multiple Access), and the 
data-transfer rate is 1.43 
megabits per second. The 
Sharenet operating system 
provides the file server with 
support for multiple DOSes 
sharing the network and 
file space, a means for 
managing the functioning 


of multiple computers in 
the same direaory simul¬ 
taneously, file security, and 
support of spooled printers 
and station-to-station 
pipes. A single 256K-byte 
IBM PC XT functions as a 
file server in the Sharenet 
scheme, and each satellite 
must be equipped with a 
network interface module. 
Maximum linear coaxial 
(RG59] cable length is 4000 
feet. 

Electronic mail is avail¬ 
able as a 5995 option. The 
operating system costs 
51495, and network inter¬ 
face modules are 5695. For 
an information packet, 
contact Novell Inc., 1170 
North Industrial Park Dr,, 
Orem, UT 84057, (800) 
453-1267; in Utah, (801) 
226-8202, 

Circle 682 on inquiry card. 


Mkrocom 

Networking Protocol 

The Microcom Network¬ 
ing Protocol (MNP) is said 
to be the first data-commu- 
nicatfons protocol to allow 
file transfer to and from a 
variety of microcomputers 
over ordinary telephone 
lines. The protocol, based 
on the Open Systems Inte¬ 
gration (OPI) model, fea¬ 
tures flow control, data 
transparency, error detec¬ 
tion, and retransmission. 
The architecture provides 
reliable, flow-controlled 
data transfer on point-to- 
point connections. Data 
can be transferred both as 
streams of bytes and as 
files. The encoding pro¬ 
tocol information is byte 
oriented throughput, 
which facilitates implemen¬ 
tation of MNP in program- 
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ming languages on com¬ 
puters that do not provide 
brt: manipulation. The file 
transfer protocol is Inher¬ 
ently half-duplex or com¬ 
mand responsive. The 
hardware requirements are 
a 212A or 103 modem and 
voice-grade telephone 
cables. 

Currently, the MNP pro¬ 
tocol has been employed 
on such computers as the 
Apple, the Radio Shack, 
and the IBM PC. It has also 
been used in Microcom's 
line of networking 
modems. MNP is available 
for a S2500 licensing fee. 
Full paiTlculars can be ob¬ 
tained from MIcrocom Inc., 
1400A Providence High¬ 
way, Norwood, MA 
02062, (617) 762-9310. 
Crrcie 683 on Inquiry card. 


Database Covers 
JndustriaV-Site 
Devefopment 

Sitenet Is a free online 
database delivering Instant 
site data to industrial facility 
planners and corporate real 
estate executives, Sitenet's 
files contain information on 
tax incentives for industrial 
development, more than 
5000 contacts In area eco¬ 
nomic development and a 
direaory of office and In¬ 
dustrial parks. A new-plant 
file provides data on more 
than 1000 worldwide In¬ 
dustrial expansion projects 
and details on the amount 
of investment acreage, 
and square footage of the 
undertakings. An Interac¬ 
tive inquiry mode lets you 
request additional Informa¬ 
tion online from develop^ 
ment corporations partici¬ 
pating in the network. 


Blocks of information pro¬ 
vided by state develop¬ 
ment agencies, railroads, 
and utilities are available. 
Hard-copy reports from the 
database can be ordered. 


Winterhalter's Data- 
talker 1 is an intelligent 
front-end communications 
processor for emulating 
such remote batch and ir> 
teractive terminals as the 
IBM 3780, 2780, and 3276 
using IBM Binary Syn¬ 
chronous Protocol. It con¬ 
tains two network pro¬ 
grams for Interaaive and 
remote batch emulation, 
both of which offer full 
bisync emulation and or> 
and offline diagnostics. A 
communications manager 
assumes responsibility for 
controlling the line be¬ 
tween the microcomputer 
and the host system. An 
applications program, ex¬ 
ecuted on the microcom¬ 
puter, acts as an interface 
between the microcom¬ 
puter and Datatalker and 
allows custom user pro¬ 
grams to interface with the 
host. This arrangement 
frees the microcomputer of 


For more information, 
contaa Conway Data Inc., 
?954 Airport Rd. NE, At¬ 
lanta, GA 30341, (404) 
458-6026. 

Circle 684 on inquiry card- 


all communications over¬ 
head and overloads. 

Datatalker hardware 
consists of one modem 
port, a diagnostics port, 
and an asynchronous 
serial link with internal 
clock generation. All ports 
are RS-232C serial inter¬ 
faces. The modem and 
diagnostics ports can be 
programmed for Internal or 
external clock generation 
and are byte or bit syn¬ 
chronous or asyn¬ 
chronous. Internal clock 
speeds range from M 0 to 
19,200 bps. 

The Datatalker I is a 
desktop unit that weighs 
about 7 pounds. The sug¬ 
gested fist price Is S995. 
Further details are available 
from Winterhalter fnc., 
3853 Research Park Dr„ 
Ann Arbor, Ml 48104, 
(313) 662-2002. 

Circle 685 on inquiry card. 



Intelligent Communications Processor 


Apple/Atari Interface 

Prowell Computer Ser¬ 
vices markets an interface 
that allows disk files to be 
transferred between Atari 
400/800 and Apple II, II 
Plus, and lie computers. A 
cable that connects to the 
joystick ports on both com¬ 
puters provides the means 
for sending and receiving 
source programs and data 
fifes. 

The interface comes in 
two versions. The Model I 
is designed for the Apple 
ll/ll Plus. The Model 2 In¬ 
cludes the cable and a 
9-pln connector that 
mounts on the back of the 
He. They cost S75 and 
S90, respectively. A 4-foot 
extension cable is also 
available. Contact Prowell 
Computer Services, Suite 
325, 4974 North Fresno, 
Fresno, CA 93726, (209) 
227-^917, 

Circle 686 on inquiry card. 


Arcnet-PC Network 
Controller 

The ARC-PC local-area 
network controller board is 
a simplified interface be¬ 
tween IBM Personal Com¬ 
puters and DatapoinCs 
Arcnet token-passing net¬ 
work. Standard Microsys¬ 
tems' single-chip COM 
9026 network controller 
and COM 9032 network 
transceiver LSI circuits han¬ 
dle Arcnet protocols. This 
single printed-circuit board 
has an onboard 2K-byte 
data-packet buffer that ac¬ 
commodates up to four 
pages of packet storage 
and can be dynamically 
defined for double-buffer¬ 
ing of transmit and receive 
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funaions. An 8253 pro¬ 
grammable interval timer 
lets you program timeouts. 
For your programs, the 
ARC'PC has sockets for 
8K-byte PROMs and 
2K-byte RAMS, ARC-PC 
supports up to 255 nodes 
per network segment 


while running at 2.5 mega¬ 
bits. 

In quantity, the ARC-PC 
costs S495. Contact Stan¬ 
dard Microsystems Corp., 
35 Marcus Blvd., Haup- 
pauge, NY 11788, (516) 
273-3100. 

Circle 687 on inquiry card. 



Transmit Two Terminals on One Line 


The Model 2X212 
Modemplexer, a two-chan¬ 
nel statistical multiplexer 
and modem in a single 
package, is manufactured 
by Omnitec Data Inc. This 
2I2A- and CCITT V24- 
compatible, full-duplex 
1200-bps device can trans¬ 
mit data from two remote 
terminals on a single line, 
reducing telephone ex¬ 
pense and network hard¬ 
ware overhead. Salient fea- 
tures include auto- 
answer/dial, automatic re 
dial, and automatic selec¬ 
tion of appropriate dialing 
modes. AT & T-licensed 


and FCC-approved, this 
unit also provides speed 
dialing, up to 10 stored 
numbers, continuous 
memory, dynamic buffer¬ 
ing of up to 3000 charac¬ 
ters for both its RS-232C 
ports, flow control, user- 
programmable disconnect 
code, and selectable parily. 

The Model 2X212 
Modemplexer costs $995. 
For more information, con¬ 
tact Omnitec Data Inc., 
2405 South 20th St., Phoe¬ 
nix, AZ 85034, (800) 528- 
8423; in Arizona, (602) 
258-8244. 

Orcle 688 on inquiry card. 



300-bps Modem 

Avcom’s 300-bps 
PM-300 originate/answer 
modem mounts inside the 
IBM Personal Computer. 
An auto-answer function 
lets you select the number 
of rings before pick up. This 
modem will dial out with a 
Touch-Tone or rotary pulse 
in any combination. The 
PM-300 does not require 
an RS-232C card or con¬ 
nectors. 

The PC-300 is compati¬ 
ble with Bell-103 standards 
and with Avcom's Com- 
pac and other IBM commu¬ 
nications software. Com- 
pac is a videotex program 


Mounts in IBM 

that supports asyn¬ 
chronous communica¬ 
tions. It provides automatic 
log-on and file download 
and upload capabilities 
under error-correcting prO' 
tocol. Data received can be 
entered into a disk file or 
buffer and displayed, 
printed, or transmitted, 

The PC-300 with Com- 
pac costs $249,95. The 
software atone is $69.95, 
Details are available from 
Avcom Inc., POB 29153, 
Columbus, OH 43229, 
(614) 882-8176. 

Circle 689 on inquiry card. 


Network Driver Hybrid 


The Zenith LAND (Local 
Area Network Driver) Hy¬ 
brid is a highly reliable inter¬ 
face for such local-area net¬ 
works as Datapoint’s Arc- 
net. Standard features in¬ 
clude a 20 single inline pin 
configuration, -5 or 
-12-volt drive, noise im¬ 
munity and filtering for in¬ 
terference-free data travel 
for up to 2000 feet of co¬ 
axial cable, and a physical 
layer implementation for in¬ 
terfacing with most net¬ 


work technologies. Zenith 
offers design and produc¬ 
tion capabilities to tailor or 
customize LAND to indi¬ 
vidual specifications, 
LAND is available with a 
straight lead frame or with 
a right-angle lead frame. 
For more information, con- 
taa Zenith CRT & Com¬ 
ponents Operations, 1000 
Milwaukee Ave., Glen¬ 
view, IL 60025, (312) 
391-7733. 

Circle 690 on inquiry card. 
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PERIPHERALS 



Independent Serial Channels 

Both channels on the 


STD SIO-2 RS-232C serial 
interface board have inde¬ 
pendent switch-seleaable 
data rates so that you can 
change transmission 
speeds without repro¬ 
gramming the board or 
modifying system soft¬ 
ware. These channels offer 
fully buffered asynchro¬ 
nous operation at speeds 
ranging from 150 to 
19,200 bps. Polled or inter- 


The E-lll Graphics Con¬ 
troller gives the Esprit III ter¬ 
minal full Tektronix 4010 
emulation capabilities. 
Tektronix Plot 10 software- 
compatible, the E-lll offers 
two alphanumeric modes: 
24 by 80 or 35 by 73. Both 
modes can be aaivated 
from the keyboard or from 
the host computer. Other 
features include automatic 
vector drawing for creating 
bar charts, pie diagrams, 
and histograms. 

The E-lll Graphics Con¬ 
troller costs S625. It's avail¬ 
able factoty-direct from ISM 


rupt modes, terminal or 
modem-type connection, 
and switch-selectable 
board addressing with I/O 
expansion bit are standard. 

An RS-422A channel is 
optional. The STD SIO-2 
costs SI85 (two to nine 
units). Contact Fore¬ 
thought Produas, 87070 
DukhobarRd., Eugene, OR 
97402, (503) 484-8575. 


Inc., Jackson Place South, 
Suite 6, 932 Hungerford 
Dr. Rockville. MD 20850. 
(301) 279-5775. 

Circle 692 on inquiry card. 


Host-Independent 
In-circuit Emulators 

Real-time, transparent 
emulation of 8086, 8088, 
and 80186 microproces¬ 
sors is available through 
Microcosm's M(x| family of 
host-independent In-circuit 
emulators. The M(x) line of 
emulators consists of an 


Emulation Module that 
connects to a Probe 
Module containing target- 
system interface circuitry. 
These emulators communi¬ 
cate with a host system, 
such as the IBM PC, 
through a standard RS- 
232C serial interface and 
host-specific software. Sys¬ 
tem hardware includes trig¬ 
ger recognition, event 
recognizers (i.e„ processor 
address, processor data 
and status, and logic 
module signals), user-selec¬ 
table emulation clock, and 
8K bytes of parity-protected 
RAMs. Programmable wait 
states, three trace modes, 
diagnostics, and a software 
interface with menus, 
high-level command lan¬ 
guage, and utilities are 
standard. 

Options include memory 
expansion and communi¬ 
cation and logic modules. 
Complete specifications are 
available from Microcosm 
Inc., 1679 Enterprise Plaza, 
POB 624, Hillsboro, OR 
97123. (503) 648-6500. 
Circle 693 on inquiry card. 



Data Line Monitor 

Metascope, a high- 
performance data line 
monitor, can display and 
store data in asynchronous 


Circle 691 on inquiry card. 


Tektronix Emulation for the Esprit III 


or bit- and byte-oriented 
synchronous formats at 
speeds ranging from 110 to 
19,200 bps. This hard¬ 
ware/software combina¬ 
tion has a pattern-match 
trigger with pre- and post- 
trigger capabilities. Data 
capture of up to 4K bytes 
with floppy-disk storage 
and retrieval is possible, 
and a programmable host- 
emulation mode allows the 
Apple to funaion as a 
communications controller 
capable of generating poll¬ 
ing sequences with reply. 
Metascope will generate 
synchronous clock signals 
in the host-emulation 
mode, eliminating the need 
for modem emulators. Half- 
and full-duplex displays 
and ASCII. EBCDIC, and 
hexadecimal display for¬ 
mats comprise its other 
abilities. 

Metascope works with 
Apple and Franklin com¬ 
puters. With documenta¬ 
tion and software, it costs 
5895. Contact Metatek 
Inc., 12525 Hummingbird 
St. NW, POB 33129. Min¬ 
neapolis. MN 55433. (612) 
571-7319. 

Circle 694 on inquiry card. 


Physics Lab 
Interfaces 

Cross Educational Soft¬ 
ware has introduced 
physics lab interfaces for 
classroom experiments. 
The interfaces. Heat, Light, 
and Sound, are designed 
for the Apple, They come 
with a kit of parts that con- 
nea to the Apple game 
port, a disk for calibration, 
and documentation for 
several experiments. Each 
program costs S60. 
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Light experiments in¬ 
clude timing a pendulum, 
measuring the acceieration 
of gravity, measuring light 
intensity, and the efficiency 
of a light bulb. Four photo¬ 
transistors are provided. 
Graphing temperature ver¬ 
sus time, thermal radiation, 
cooling curves, and specific 
heat make up the Heat ex¬ 
periments. Heat comes 
with four thermistors. 
Sound experiments involve 
sound intensity, simulated 
oscilloscope, and Fourier 
spectrum analyzer. A 
speaker, microphone, po¬ 
tentiometer, transistors, 
and a capacitor are provid¬ 
ed. 

For more information, 
contact Cross Educational 
Software, POB 1536, Rus- 
ton. LA 71270, (318) 
255-8921. 

Circle 695 on inquiry card. 


IBM Color 
Graphics System 

The Cono#Graph color 
graphics system for the IBM 
PC is made up of the 
Cono#Graph Adapter, the 
Cono#Gen graphics-pro- 
cessing module, and 
Cono-Lib software. The 
Adapter substitutes for the 
IBM graphics card and pro¬ 
vides 256 colors from a 
palette of 16. It supports 
resolutions of 320 and 640 
by 200; the alphanumeric 
modes are 80 or 40 by 25. 
It comes with 128K bytes 
of graphics memory and 
IBM-compatible character 
and graphics modes. As 
many as four graphics 
pages can be achieved, 
depending upon display 
resolution. Each page may 
be selected for display and. 


while one is displayed, the 
others may be modified. 
The Cono#Color Adapter 
has a light-pen interface 
capable of resolving ± I 
pixel and an interface to 
the Cono#Gen graphics 
processor. 

Featuring a dedicated 
Motorola 6809 processor. 
Cono#Gen has high-speed 
hardware generators for 
vectors, circles, ellipses, and 
conic curves at speeds up 
to 800.000 pixels per sec¬ 
ond. It provides a 2K by 2K 
addressable area, rectangle 
fill, and line texturing. It's 
supplied with Cono-Lib, an 
extensive library of sub¬ 
routines for scaling, rota¬ 


tion, fill, image creation, 
labeling, and recall. Cono- 
Lib runs under PC-DOS 
and works with Pascal. 
BASIC, C, FORTRAN, or 
assembly language. 

The complete Cono# 
Graph system fills a single 
IBM expansion slot. The 
Cono#Color Adapter is 
S895. CDno#Gen costs 
S745, including the soft¬ 
ware. The software alone 
is S125. Full details are 
available from Cono¬ 
graphic Corp., 2268 
Golden Circle, Newport 
Beach, CA 92660, (714) 
650-2666. 

Circle 696 on inquiry card. 



Add-ons Enhance Hero's Image 


Perbotics markets three 
add-ons for Heath's Hero ( 
robot; an 8K-byte RAM/ 
communications board, a 
44K-byte RAM/communi¬ 
cations board, and a soft¬ 
ware package. The 8K- 
byte RAM comes with 20 
sockets for individualized 


expansion, while the 44K 
board incorporates an RS- 
232C-compatible port that 
lets the Hero communicate 
with a computer. Per¬ 
botics' cassettebased soft¬ 
ware provides load and 
dump routines for down¬ 
loading and storing pro¬ 


grams through the RS- 
232C port and a memory 
verification routine. 

The 8K- and 44K-byte 
boards cost S395 and 
S795, respectively. The 
software is S49. Order 
these products factory- 
direct from Perbotics, 2 i I 
Costa Mesa St., Costa 
Mesa, CA 92627, (714) 
845-9294. 

Circle 697 on inquiry card. 


CP/M Processor 
Works with TI 99/4A 

The Morning Star CP/M 
Processor gives Tl 99/4A 
owners the ability to run 
CP/M programs. This de¬ 
vice contains a 5-MHz 
8085 microprocessor, 64K 
bytes of RAM, and an 
8K-byte operating system. 
Conneaions are made by 
slipping the CP/M Pro¬ 
cessor into the Tl 99/4A's 
expansion box. 

The CP/M Processor 
costs S595. For full details, 
contact Morning Star Soft¬ 
ware, 4325 109th Ave., 
Beaverton, OR 97005, 
(800) 824-2412; in 

Oregon, (503) 646-4695. 
Circle 698 on inquiry card. 


Device Guards Entry 
to Computers 

Lineguard 3000 from 
Western Datacom inter¬ 
cepts all incoming com¬ 
puter access calls and re¬ 
quests identification codes 
from callers. Lineguard 
searches its memory to 
verity code numbers and 
denies access to the com¬ 
puter if its search proves 
fruitless. If the verification is 
completed, Lineguard calls 
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back and conneas the 
caller to the computer. 
Cammunfcation Is through 
the caller's display. Line- 
guard scans two incoming 
lines and is compatibfe 
with asynchronous dial-up 
modems and protocols. 
Failed entry attempts are 


HAWS, Home Auto¬ 
matic Weather Station, is 
designed for the Com¬ 
modore 64 and VIC-20. 
HAWS has an external 
sensing device that lets 
you monitor weather con¬ 
ditions inside or outside 
your home. You can in¬ 
teract and analyze input 
for predicting changing 
weather conditions and 
rating your forecasting 
abilities. 


permanently recorded for 
evaluation. 

Lineguard costs S945. 
For more information* con¬ 
tact Western Datacom 
Co.* 5083 Market St.* 
Youngstown* OH 44512* 
(216) 788-6583. 


HAWS costs S J 99.95, 
complete with sensor, 
cassette or floppy-disk soft¬ 
ware* connecting cable, 
and manual. Address 
dealer and customer in¬ 
quiries to Vaisala Inc., 
Consumer Produas, 2 
Tower Office Park, 
Woburn* MA 0180I, 
[6? 7) 933-4500. 

Circle 701 on inquiry card. 


SOFTWARE 


Leading Edge of IBM 
PC Word Processing 

The recently introduced 
Leading Edge Word Pro¬ 
cessor for the IBM Personal 
Computer is said to be easy 
to learn. Priced at less than 
S300* this word processor 
lets you print your docu¬ 
ments in color. Standard 
editing features include 
singlekeystroke character 
or block insert* delete by 
charaaer or block* delete 
recall* and search and re¬ 
place. You can set tab 
stops, margins* spacing, 
page length, and pitch and 
place format lines any¬ 
where in a document, A 
split-screen feature lets you 
review more than one doc¬ 
ument on the same screen. 

Also standard are the 
ability to insert date or time 
in text, a change-case 
mode that permits altering 
3 character from uppercase 
to lowercase or vice versa 
without retyping* transpo¬ 
sition of characters for 
reversing common typos* 
and the ability to jump to 
any page in a documenL 
One built-in feature lets 
you move the cursor by 
character to the beginning 
or end of the document; 
you can also move the cur¬ 
sor by previous or next 
word* line* sentence* 
screen, or page. 

Text attributes include in¬ 
dent, reverse indent center 
column, decimal tabs, and 
word wrap. Boldface, 
double-width characters* 
strike-through* super- and 
subscripts, underline* dou¬ 
ble underline* a variety of 
character fonts* and Justi¬ 


fied type are among the 
print features available. 
You can print a text screen* 
sections of a text screen* or 
an entire document. 

For complete details* 
contact Leading Edge 
Products Inc.* 21 Highland 
Circle* Needham Heights, 
MA 02194* (800) 343- 
3436; in Massachusetss* 
[6I7) 449-4655. 

Circle 702 on inquiry card. 


Modura-2 for IBM PC 

Modula-2 for the IBM 
Personal Computer is avaih 
able from Volition Systems. 
This version uses standard 
software modules and 
separate compilation with 
automatic control. It comes 
with a comprehensive 
module library, a compiler, 
and tutorials. Modula-2 
features low-level machine 
access* real-time control* 
concurrent processes, and 
typesecure separate com¬ 
pilation with automatic 
version control. Highlights 
include communication be 
tween the compiler and 
editor, which reduces de¬ 
velopment time, dynam¬ 
ically linked modules, and a 
user-friendly interface and 
prompts. Real-number and 
transcendental mathe¬ 
matical support are pro¬ 
vided by the 8087 numer¬ 
ics processor* and interrupt- 
handling is fully supported. 
The Modula library pro¬ 
vides console I/O* randonr 
access files* disk-directory 
operations* format conver¬ 
sion, strings, decimal arith¬ 
metic* storage manage 
ment* program execution* 
and process scheduling. 
Programs written in Voli¬ 
tion Systems' Modula-2 are 
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said to be directfy portable 
from the IBM PC environ¬ 
ment to the Apple. 

Volition currently suf> 
plies Moduja-2 for the Ap¬ 
ple II under Apple Pascal, 
the Apple 111 running SOS, 
and as part of a complete 
sofhA/are system for com’ 
puters based on 8O80IZB0 
and 68000 micropro¬ 
cessors. The complete 
Modula-2 system for the 
IBM PC Includes Pascal and 
Modula-2 compilers, a 
module library, an ad¬ 
vanced system editor a 
p’NIX command shell that 
provides a Unix^like pro¬ 
gramming environment 
and a set of utility pro¬ 
grams. It costs S595; 
educational retailer, and 
distributor discounts are 
available. Contact Volition 
Systems, POB 1236, Del 
Mar, CA 92014, [619) 
481-2286. 

Circle 703 on inquiry card. 


Health Check Offers 
Advice 

A computerized health- 
risk-appraisal program de¬ 
signed to make individuals 
more aware of the dif¬ 
ference various health risks 
can make in their lives Is 
available from the Rhode 
Island Department of 
Health. The Wellness 
Check is suitable for use in 
hospitals, state and local 
health departments, com¬ 
panies, schools, and 
health maintenance organ¬ 
izations. It consists of a 
questionnaire covering a 
broad range of lifestyle 
topics. Responses to the 
questionnaire are fed into 
a computer, and within a 
few minutes an in¬ 


dividualized printout 
assessing the respondenf s 
health is produced. Advice 
is offered on how to re¬ 
duce health risks outlined 
in the report. 

Wellness Check is writ¬ 
ten in BASIC and runs on 
Apple II Plus/lle, IBM PC 
and PC XT, and Radio 
Shack TRS-80 Model II, 12, 
and 16 computers. It costs 


Mirage Concepts is mar¬ 
keting a word processor 
and a database manager 
for the Commodore 64. 
The database manager will 
store, search, sort, retrieve, 
display, calculate, and print 
reports, lists, and mailing 
labels. It features free-form 
design and input the abili¬ 
ty to sort on any field or 
level, calculated fields, and 
system parameters large 
enough for most file func¬ 
tions. It can accommodate 
65,535 records per file, 
2000 characters and 200 


S250, which includes 
complementary educa¬ 
tional materials for adults 
and teenagers. It can be 
ordered from the Office of 
Health Promotion, Rhode 
Island Department of 
Health, 75 Davis St., Provi¬ 
dence, R1 02908, (401) 
277-6957. 

Circle 704 on inquiry card. 


fields per record, and 250 
characters per field. 

The word processor pro¬ 
duces an 80-column dis¬ 
play without additional 
hardware. It has true 
word-wrap, more than 70 
single-stroke coFTimands, 
search and replace opera¬ 
tions, block functions, 
macro instructions that per¬ 
mit it to work with a varie¬ 
ty of printers, and printed 
page, line, and character 
counters. Text can be for¬ 
matted onscreen exactly as 
it is to appear in hard copy. 


A high-resolution monitor 
is recommended but not 
required. 

Both programs are writ¬ 
ten in machine language 
and interface with each 
other. The suggested list 
price for each program is 
S99, including documenta¬ 
tion with tutorials. For ad¬ 
ditional information, con¬ 
tact Mirage Concepts Inc,, 
Number 106, 2519 West 
Shaw, Fresno, CA 93711, 
(202) 227-8369. 

Circle 705 on inquiry card. 


CP/M Recovery 
Program 

Lion Micro Systems' 
CP/M Recovery eliminates 
data and text loss in com¬ 
puter memory due to sys¬ 
tem crashes, program or 
operator errors, failure to 
back up, and disk failures 
or unexpected full-disk con¬ 
ditions. This user-friendfy 
program lets you recover 
memory, conduct editing 
on data within memory 
(including control charac¬ 
ters), and save data to a 
disk file. 

CP/M Recovery works 
with single- or multiuser 
systems. It costs S99 and is 
available from Lion Micro 
Systems / In-Sync Systems 
Inc., Suite 501, 1900 Pacific 
Ave., Dallas, TX 75201, 
[214) 760-9120. 

Circle 706 on inquiry card. 


SpelVing Teacher 

A program called Spell¬ 
ing Teacher for the NEC 
PCSOOO can be ordered 
directly from Computech, 
For each session, the pro¬ 
gram confronts your child 



Word Processor and Database Manager for 
Commodore 64 
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with 25 spelling problems. 
Misspelled words are the 
first words presented dur¬ 
ing the next session. The 
program contains a 
password security system 
and four word files, each 
representing a different skill 
level. Word files can be 
changed and modified. 
Program options include 
the ability to display a bar 
chart representing the 


scores of the last tO ses¬ 
sions. 

The Spelling Teacher re¬ 
quires one disk drive, 32 K 
bytes of 'memory, and a 
monochrome or color dis¬ 
play. It costs S39.95 and 
can be purchased from 
Computech, POB 7000- 
309, Redondo Beach, CA 
90277. 

Circle 707 on inquiry card. 



Home 

Management Series 

A home management 
system from Douthett En¬ 
terprises, Silversoft com¬ 
prises budget, calendar, 
word processing, and per¬ 
sonal portfolio programs. 
Each program runs on 
128K-byte IBM Personal 
Computers and offers self- 
documenting prompts and 
error messages. The Silver- 
budget program is a 
double-entry accounting 
system with 240 cate¬ 
gories. unlimited transac¬ 
tions. and check reconcilia¬ 
tion. It can handle multiple 
checkbooks and features a 
flexible search function and 
transaction calendar. Silver- 
calendar provides multidi¬ 
mensional scheduling of 


240 appointments. It 
locates time conflias, avail¬ 
able time, and automatical¬ 
ly repeating appointments. 

The Silverwriter word 
processor can create mail¬ 
ing lists and build Micropro 
Wordstar- and Mailmerge- 
compatible files. It indexes 
by first and last name, city, 
state, zip code, or country, 
and it can merge letters 
and reports with mail lists. 

Silverfolio's complete 
portfolio of personal worth 
and a range of financial 
functions lets you keep a 
descriptive inventory of in¬ 
surance policies, personal 
property, stocks, assets, 
real estate, and valuables. 
In addition, it can produce 
net-worth statements and 
amortization schedules. 

Each program works 
with floppy- or hard-disk 
drives and requires a printer 
and CP/M-86. Contact 
Douthett Enterprises Inc., 
Suite I. 906 North Main. 
Wichita, KS 67203, (316) 
262-1040. 

Circle 708 on inquiry card. 


Accounting for the 
IBM PC 

Certiflex Business Ac¬ 
counting Software for the 


IBM Personal Computer 
and PC XT is written in 
Microsoft BASIC and 
operates under PC-DOS. 
Available packages include 
general ledger, accounts 
payable with check writ¬ 
ing. accounts receivable 
with billing, inventory con¬ 
trol and management, 
payroll with check writing, 
and fixed assets/deprecia¬ 
tion. All Certiflex packages 
are menu-driven and com¬ 
patible with XT, Davong, 
Corvus, and other hard¬ 
disk drives. These programs 
are said to be designed by 
certified public accountants 
for operation by individuals 
with no prior computer ex¬ 
perience. 

The suggested retail 
price for each package is 
5549. which includes a 
manual, telephone suf>- 
port, and a two-year war¬ 
ranty. For the name of 
your nearest Certiflex 
dealer, contact Computer 
Program Associates, 2526 
Manana Dr., Dallas. TX 
75220. (214) 350-2361. 
Circle 709 on inquiry card. 


Matchpoint for 
MS-DOS and CPfM-86 

American Compusoft is 
marketing a program that 
lets MS-DOS users run 
CP/M-86 software. Match- 
point/86 features a File 
Commingle mode that lets 
you call for information 
stored in CP/M-86 format 
and use it while operating 
MS-DOS, and vice versa, 
which makes it possible to 
run two operating systems 
simultaneously. When 
your program is finished, 
your computer automati¬ 
cally returns to MS-DOS. 


Matchpoint/86 does not 
require hardware altera¬ 
tions or conversion equip¬ 
ment because it resides in 
8K bytes of RAM. It works 
with floppy or hard disks. 
The suggested retail price is 
$99. For more information, 
contact American Compu¬ 
soft, 231)3 Plaza Pointe 
Dr., Laguna Hills, CA 
92653. (800) 235-7049; in 
California, (800) 235-2394 
or (7)4) 472-8186. 

Circle 710 on inquiry card. 



Brainstorm Your Way 

Through Problems 

Soft Path Systems' Brain- 
stormer helps you generate 
potential solutions to com¬ 
plex problems. Potential 
applications include 
discovering new products, 
targeting markets, and ex¬ 
ploring organizational 
problems. Brainstormer 
works by building a 
description of a problem in 
terms of themes and varia¬ 
tions that affect its solution. 
You refine the process by 
controlling the occurrence 
of particular themes and 
variations until a sufficient 
amount of potential 
strategies are produced. 
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Brainstormer requires 
MBASIC, two single-den- 
siry single-sided 5 ^ -inch 
disk drives, and 48K bytes 
of memory. It's available 
for the Radio Shack TRS-80 
Model l/NI and IV and 
CP/M computers with 
80-column screens, such as 


the Apple II, Osborne i 
and Kay pro N. Available for 
S 50 directly from Soft Path 
Systems, Cheshire House, 
105 North Adams, Eu¬ 
gene, OR 97402, (503) 
342-3439, 

Circle 711 on inquiry card. 



CMOS ROM and Static Column RAM 


Fujitsu Microelectronics' 
MB83256 is a 256K-bit 
CMOS static ROM orga¬ 
nized as 32,768 eight-bit 
words, it offers twice the 
memory capacity of a 
12SK-bit ROM in a JED EC- 
compatible 28-pin DIP. Key 
specifications include 
250-ns access time, active 
power dissipation to less 
than 83 mW, TTL compati¬ 
bility, single 5-volt supply, 
and fully static operation. 
The MB83256 is designed 
for large memory capacity 
and high-speed, low- 
power environments, such 
as character generation 
and large volume firmware 
storage. 

Also available from Fujit¬ 
su is the MB82S] Static 


Column Dynamic RAM. 
Offering low power con¬ 
sumption and high-density 
capabilities, this DRAM fea¬ 
tures a 64K- by 1 -bit organ¬ 
ization, a column-address 
access time of 55 ns, a 
60ns cycle time, a chip- 
select access time of 20 ns, 
and 120-ns row-access 
strobe time. Power con¬ 
sumption is 28 mW (stand¬ 
by) and 440 mW (static 
mode). 

For full details, contact 
your focal Fujitsu Micro¬ 
electronics sales office. Fu¬ 
jitsu Microelectronics. 3320 
Scott Blvd,. Santa Clara, CA 
95070. (800) 553-2000: in 
California, (408) 866-5600. 
Circle 712 on inquiry card. 


I6^Blt CMOS 
Microprocessor 

Harris Semiconductor 
CMOS Digital Products Di¬ 
vision has announced a 
high-performance 16-bit 
CMOS microprocessor, the 
80C86. The 80C86 is said 
to be a compietefy compat¬ 
ible CMOS alternative to 
the Intel HMOS 8086. Fea¬ 
turing a static design that 
allows it to be operated 
from DC to 5 MHz. the 
80C86 permits single-step 
debugging, a standby 
power supply current of 
500 microamperes over the 
full operating temperature 
and voltage ranges, and 
an operating current of 10 
mA/MHz. For maximum 
power reduction, the 
80C86's system clock can 
be stopped with all power 
requirements falling to the 
standby level, 500 fiA. The 
80CS6 comes in industry- 
standard 40-pin 0.6-inch 
center ceramic and plastic 
DIP packages for commer¬ 
cial, industrial, and military 
markets. It's available with 
a 5-MHz operating fre¬ 
quency. An 8-MHz version 
will be offered. 

A complete family of 
support peripherals is avail¬ 
able for the 80C86. includ¬ 
ing a programmable inter¬ 
val timer and a priority 
interrupt controller. In 
lOCFunit lots, pricing begins 
at $3 L25 each for the plas¬ 
tic package. Contact Harris 
Corp., Semiconductor Sec¬ 
tor, POB 883, Melbourne, 
FL 32901. 

Circle 713 on inquiry card. 


MOS ROM Features 
Page Mode Function 

Signetics Corporation 
has introduced a 64K-byte 


MOS ROM that doubles 
the effective memory capa¬ 
city in video game car¬ 
tridges. The 26S64's page 
mode incorporates an 
address-decoding tech¬ 
nique that permits auto¬ 
matic selection of two 
4K“byte memory banks, 
which is billed as being 
twice the firmware capaci¬ 
ty of industry-standard 
32K-byte ROMs. Its bank- 
select addresses trigger a 
latch that functionally 
serves as the thirteenth ad¬ 
dress bit for the 8K-byte 
memory. [The bank-select 
address locations must be 
programmed as no-ops.) 
Other features include high 
noise immunity, 550 mW 
power dissipation [max¬ 
imum). and a 450-ns ac¬ 
cess time. 

The 26S64 is made with 
N-channel silicon gate 
MOS technology using 
3-micron design rules. It is 
TTL-compatible and re¬ 
quires a single -r 5-vo!t 
power supply, it comes in a 
24-pfn plastic DIP rated for 
0° to 70° temperature 
range operation. In com^ 
mercial quantities, it costs 
S3,85, Contact the MOS 
ROM Product Marketing 
Manager, Signetics Corp,, 
Mail Bin 1437, SII East 
Argues Ave.. POB 3409, 
Sunnyvale. CA 94088. 
(408) 746-1755, 

Circle 714 on Inquiry card. 


DUARTs Have 
Independent 
Channels 

Motorola is marketing a 
pair of Dual Universal 
Asynchronous Receivers/ 
Transmitters [DUARTs). the 
MC6868I and the 2681. 
These devices provide two 
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independent full-duplex 
asynchronous receiver/ 
transmitter channels, quad¬ 
ruple-buffered receivers, 
and multipurpose I/O ports. 
They can be used in polled 
or interrupt-driven ^sterns, 
and each device provides 
flow-control capabilities to 
disable a remote transmit¬ 
ter when the receiving 
unit’s buffer is full. Each 
receiver/transmitter can 
have independent operat¬ 
ing speeds, selected from 
one of 18 fixed data rates 
ranging from 50 to 38,400 
bps. derived from an inter¬ 
nal data-rate generator, a 
16X clock derived from a 
16-bit programmable multi¬ 
function counter/timer, or 
an external IX or 16X 
clock. Data transfers can 
take place at up to 1 million 
bps for a IX clock or up to 
125,000 bps for a I6X 
clock. Other features in¬ 
clude local and remote 
loopback modes and an 
automatic wakeup mode 
that permits blocks of data 
to be sent to targeted slave 
processors among a group 
of slaves in multidrop or 
multiprocessor systems. 

The MC68681 works I 
with Motorola's M6S000 
family, while the 2681 in¬ 
terfaces with non-M68000 
family microprocessors. 
Both have 8-bit output 
ports; however, the 
MC68681 has a 6-bit input 
port and the 2681 offers a 
7-bit port. 

In quantities of 100, 
these DUARTs cost S 20.45 
in 40-pin ceramic pack¬ 
ages. Plastic packaging is 
also offered. A 28-pin ver¬ 
sion of the 2681 with a 
I-bit input port and a 2-bit 
output port, called the 
2682, is also available. For 
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further information, con¬ 
tact Motorola Inc., MOS 
Microprocessor Division. 
3501 Ed Bluestein Blvd.. 
Austin. TX 78721. 

Circle 715 on inquiry card. 


Cache and Memory 
Management 
Standard on 280,000 

Ziiog's 32-bit Z80.000 of¬ 
fers an on-chip cache, 
memory management, 
and the ability to execute 
up to 5 million instructions 
per second. Designed for 
clock speeds ranging from 
10 to 25 MHz, this Chip fea¬ 
tures full 32-bit architecture 
and implementation, a 
complete 32-btt instruction 
set, 32-bit internal and ex¬ 
ternal data paths, and full 
support for 32-bit data 
types. 

Fully compatible with 
the Z8000 family, the 
280,000 comes with 4 
gigabytes of directly ad¬ 
dressable memory and 
three selectable address 
modes: 32-bit linear, 32-bit 
segmented, and 16-bit 
compact. Data types sup¬ 
ported include bit, bit field, 
logical value, signed in¬ 
teger. and string. In the 
compact mode, addresses 
are 16 bits. All addresses in 
the linear mode are 32 bits, 
while in the segmented 
mode the addresses are 
divided into either a 15-bit 
segment within a 16-bit 
segment offset or a 7-bit 
segment with a 24-bit seg¬ 
ment offset. Other speci¬ 
fications include sixteen 
32-bit general-purpose reg¬ 
isters, two arithmetic and 
logic units, privileged in¬ 
struction traps and 


memory-protection-viola¬ 
tion traps, two main oper¬ 
ating modes supported by 
separate stacks, and vec¬ 
tored, nonvectored, and 
nonmaskable interrupts. 

The 280,000, an NMOS 
chip with 2-micron geo¬ 
metries, is housed in a 


68-pin JEDEC B leaderless 
package. In 1000-unit lots. 
It costs S)50. Complete 
specifications are available 
from Zilog, 1315 Campbell 
Ave., Campbell, CA 
95008. (408) 370-8000. 
Circle 716 on inquiry card. 


FOREIGN 



Interface Puts Commodore on Air 


The Com-ln 64 interface 
turns your Commodore 64 
into a radio-communica¬ 
tions terminal. Available 
from Computer World 
Holland, this interface gives 
the Commodore baudot, 
Morse code, ASCII, slow- 
scan television, half-duplex, 
program transmit, and 
word-processing capabil¬ 
ities. Com-ln 64 comes 
with a ROM-based ma¬ 
chine-language program 
that recognizes more than 
60 commands, provides a 
full-screen editor, and sup¬ 
ports hard-copy printout 
and disk or cassette saves. 

Com-ln 64 features ASCII 
program receive and trans¬ 
mit, a built-in AFSK (audio¬ 


frequency shift keying) 
generator, seven 80-char¬ 
acter message buffers with 
display, print, and write op¬ 
tions. a tone generator, an 
auto transmit/receive 
switch for telephone/tele¬ 
graph lines, and four CW 
(continuous wave) identifF 
cation lines. The modem is 
a 300-bps half-duplex with 
automatic Bell/CCITT selec¬ 
tion. 

The Com-ln 64 costs 
S179, including ROM- 
based software, required 
hardware, power supply, 
an English-language user 
manual, schematic dia¬ 
gram, and two program 
listings. Contact Computer 
World Holland, Hilvert- 
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sweg 99, 1214 JB Hiver- 
sum. Holland; tel: 31- 
3512633: Telex: 43776 IN- 
CO NL. 

Circle 717 on Inquiry card. 


Software for School 
Administrators 

Vertical Software Sys¬ 
tems markets a series of ap¬ 
plications packages de¬ 
signed for school board/dis- 
trict administrators. STA/S is 
a transportatfonHTianage- 
ment program featuring 
bus-load simulation and 
student-data and fleet-data 
maintenance. MCA/S is a 
media<enter management 
program that includes pro¬ 
visions for media catalog 
generation and material¬ 
lending and booking con¬ 
trol. ACA/S. a fixed-asset 
management and control 
system, is also available. 

These programs are pro¬ 
duced with the C language 
and are executable under 
CP/M 2.2. CP/M-86. and 
MS-DOS. For full details, 
contact Vertical Software 
Systems Ltd., 118 Song 
Meadoway. Wlllowdale, 
Ontario, M2H 2T7; Can¬ 
ada, (416) 497-6854. 

Circle 718 on inquiry card. 


Interactive Query 
Language Runs on 
CP/M 

The Automated Office 
has announced the fourth 
generation of Microtrieve. 
a high-level interactive 
query language for CP/M 
computers, modeled on 
DEC'S Datatrieve. Micro¬ 
trieve lets inexperienced 
computer operators ex¬ 
tract. sort, and report data 


fro m fixed-rec ord-ien gth 
flies created by most appli¬ 
cation packages or from a 
text editor. This language 
accepts English-Jike com¬ 
mands. For complete Infor¬ 
mation. address inquiries to 


The Automated Office Pty, 
Ltd.. POB 490, Chats- 
wood, New South Wales 
2067, Australia: tel: (02) 
411 1892. 

Circle 719 on inquiry card. 



Z800T-based 

The MCTZ CPU I is the 
first in a series of single- 
board computers from 
MMG Consultants Ltd. The 
CPU 1 is targeted at OEMs 
and systems builders who 
require a compact comput¬ 
er capable of expansion by 
means of a 1 6-blt bus. The 
CPU I is based on the 
double-Europa format and 
the 4-MH2 Z800I micro¬ 
processor, it features a 
Z8010 MMU a Z8016 
dual-channel DMA con¬ 
troller. a Z8030 synchro¬ 
nous/asynchronous dual- 
channel serial controller, 
and the AM9511A chip for 
floating-point and trigono¬ 
metric functions. Standard 
equipment includes 128K 
bytes of RAM. sockets for 
f6K bytes of EPROM, facil¬ 
ities for single-step and 
stop. DIN 41612 type B in¬ 
direct connectors, and 


Microcomputer 

operational software. The 
CPU I costs £2050, For 
complete specifications, 
contact MMG Consul¬ 
tants, 19. St, Andrews Rd,, 
Great Malvern, Worcester, 
WR14 3PR. England: tel: 
Malvern (06845) 63555. 
Circle 720 on inquiry card. 


Apple Boards 

U-Microcomputers re¬ 
cently introduced four 
Appiebus cards: U-Printl6. 
U-Talk. U-4Disc. and 
U-Cent. The U-Printl6 pro¬ 
vides parallel or serial inter¬ 
facing for connecting 
printers, ft has a I6K-byte 
buffer and can print 
graphics directly to Epson 
and Apple dot-matrix 
printers. The U-Talk speech 
synthesizer uses the Na¬ 
tional Semiconductor 


Digitalker. A disk controller, 
the U-4Disc allows up to 
four drives to be connected 
to the Apple. U-Cent is a 
Centronics-type parallel 
printer Interface, For further 
information, contact 
U-Mfcrocomputers Ltd.. 
Win Stan ley Industrial 
Estate. Long Lane. War¬ 
rington. Cheshire WA2 
8PR, England; tel: 0925 
54117; Telex: 629279 
U-MICRO G. 

Circle 721 on inquiry card. 



Serial Interface 
Connects Parallel 
Printers 

The Model 8200 serial 
interface from Mikrocom- 
putertechnik lets you con¬ 
nect most Centronics-lype 
parallel printers to comput¬ 
ers with RS-232C output. In 
its learning mode, the 
Model 8200 automatically 
detects a serial computer's 
data rates, number of data 
and stop bits, and panty 
and adapts itself to the 
various pIn-outs. After in¬ 
stallation. which can be re¬ 
peated whenever param¬ 
eters change, all param¬ 
eters are permanently 
stored in EEROM. Up to 15 
code changes can be se¬ 
lected in a simple dialogue. 
The following parameters 
are automatically detected 
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by this interface: 7 or 8 
data bits; even, odd, or no 
parity; 1, 1.5, and 2 stop 
bits; and 150, 300, 600, 
1200, 2400, 4800, and 
9600 bps. 

The Model 8200 serial 
interface costs SI25; 


Develnet is a network of 
switching nodes providing 
local-network and distri¬ 
buted switching capabil¬ 
ities. Each node supports 
up to 248 data lines with a 
throughput of 24 million 
bps. Up to 64 Develnets 
can be Interconnected in a 
hierarchical network. Asyn¬ 
chronous and synchro¬ 
nous speeds to 19.200 bps 
are supported by means of 
twisted-pair wire or local 
RS-232C cables to the 
nodes. Other features in¬ 
clude intelligent line cards 
and data sets, redundant 
backup hardware, integral 
statistical multiplexers, pro¬ 
tocol converters, gateways 
to Ethernet and X.25 net¬ 
works, and an English-like 
command language for 
network configuration. 
Further details are available 


volume discounts are avail¬ 
able. Dealer inquiries are in¬ 
vited. Contact Mikrocom- 
putertechnik, Winchen- 
bachstr. 3A, D-5600 Wup¬ 
pertal 2, West Germany; 
tel: 0202 51044. 

Circle 722 on inquiry card. 


from Develcon Electronics 
Ltd., 856 51st St. E. Saska¬ 
toon, Saskatchewan S7K 
5C7, Canada. [306| 664- 
3777. 

Circle 723 on inquiry card. 


SYSTEMS 


BrIefcase-sIze 

Workstate 

Convergent Technolo¬ 
gies’ Workslate combines 
portable computing pow¬ 
er, information storage, 
and business programs in a 
package small enough to 
fit into a briefcase. Built 
around an 8-bit CMOS 
microprocessor, the Work- 
slate comes with 64K bytes 
of ROM, I6K bytes of 
RAM, an integral microcas¬ 
sette recorder, a 46<harac- 
ter by 16-line LCD display. 


an internal 300-bps mo¬ 
dem with auto-dial and 
auto-answer, and a 9600- 
bps serial interface port. It's 
powered by four AA alka¬ 
line cells or an AC re¬ 
charger. Standard features 
include an internal clock, 
edit functions, and a 
calculator. 

A business worksheet 
with integrated date, time, 
and communications func¬ 
tions and a variety of 
microcassette tapes for 
general business, vertical 
market, and personal appli¬ 
cations are offered. A serial 
printer featuring multi¬ 
colors, 90-degree printing, 
and formed charaaers is 
available as well. The 
Workslate costs S895. The 
printer is S250, and soft¬ 
ware prices range from 
SI9,95 to $49.95. Volume 
shipments begin in 
January. For more infor¬ 
mation, contact Conver¬ 
gent Technologies. 795 
Kifer Rd., Sunnyvale, CA 
94086, (408) 732- 

2310. 

Circle 724 on inquiry card. 


Honeywell 6/20 
Supports Four Users 

Honeywell's Microsys¬ 
tem 6/20 supports up to 
four users, targeting it di¬ 
rectly at the departmental 
office system and small- 
business market. The basic 
6/20 contains a 16-bit 
Honeywell Micro 6 proces¬ 
sor, up to 1 megabyte of 
main memory, 650K bytes 
of 5 'A -inch floppy-disk stor¬ 
age, a 40-megabyte hard¬ 
disk featuring 20 mega¬ 
bytes of removable media, 
an open slot, and five RS- 
422A ports that are adap¬ 
table to RS-232C devices. 


The GCOS 6 MOD 400 
operating system, used in 
Honeywell 16- and 32-bit 
DPS 6 computers, is stan¬ 
dard. GCOS 6 MOD 400 is 
menu-driven and supports 
transaction processing, 
data entry, office automa¬ 
tion, terminai emuiation, 
program development, 
and communications soft¬ 
ware. 

The 6/20's communica¬ 
tions features let it serve as 
an endpoint for several 
workstations in larger 
HonQAArell or IBM informa¬ 
tion-processing networks, 
such as those using DSA 
and SNA protocols. In addi¬ 
tion to these abilities, the 
6/20 can provide electronic 
mail. BSC and pre-DSA 
communications, and tele¬ 
type emulation. 

A number of office-auto¬ 
mation and data-entry 
packages to integrate sys¬ 
tem and applications soft¬ 
ware with the 6/20 are 
available. Other options in¬ 
clude three dot-matrix and 
two letter-quality printers, a 
dual-line asynchro¬ 
nous/synchronous com¬ 
munications controller, and 
a second 40-megabyte 
disk. The basic 6/20 costs 
S 17,000. Workstations 
configurable for the system 
start at $795. The printers 
begin at $1195. For more 
information, contact 
Honeywell Inc., U.S. Mar¬ 
keting and Services Group, 
200 Smith St., Waltham, 
MA 02154, (617) 

895-3658. 

Circle 725 on inquiry card. 


BBC Computer 
Available In U.S. 

The Acorn BBC com¬ 
puter is now available in 
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the United States through 
Fourth Dimension. This 
2-MHz 6502-based micro¬ 
computer comes with 32K 
bytes of RAM, 32K bytes of 
ROM, a 73-key QWERTY 
keyboard with 10 user-de¬ 
finable funaion keys, a 
three-voice music synthe¬ 
sizer with full sound en¬ 
velope, and a speech-gen¬ 
eration system. Rear-panel 
connections are provided 
for UHF out, video out, 
RGB monitor, audlocas- 
sette, and a local-area net¬ 
work. The built-in R5-423A 
serial interface, an RS-232C 
Interface enhanced for 
speed and distance, has 
software-selectable data 
rates ranging from 75 to 
19,200 bps. A floppy-disk 
interface and four 12-bit 
analog input channels are 
standard. 

NTSC television output, 
RGB video output for color 
monitors, and mono¬ 
chrome monitors compose 
the video-display options. 
Among the display modes 
available are 40 by 22 Tele¬ 
text. 160 by 200 four- or 
16-color graphics and 20 
by 25 text, and 640 by 
200 two-color graphics 
and 80 by 25 text. 

A 16K-byte BASIC inter¬ 
preter in ROM comes with 
the BBC. This interpreter 
has a 6502 assembler that 
permits BASIC statements 
to be mixed with 6502 
assembly language and 
such extensions as local 
variables, subroutines that 
pass parameters, and recur¬ 
sion. Also in ROM is View, 
a I6K-byte word pro¬ 
cessor. View provides 
global and selective format¬ 
ting; search, change, and 
replace facilities; adjustable 
tab stops; and automatic 


page numbering. 

Optional expansion ca¬ 
pabilities include a second 
6502 or 280B processor 
with 64K bytes of RAM 
and a National Semicon¬ 
ductor 16032 chip. The 
Acorn BBC computer be¬ 
gins at $995. Dealer in¬ 
quiries are invited. For fur¬ 
ther details, contact Fourth 
Dimension Systems. 1101 
South Grand Ave., Santa 
Ana, CA 92705, (714) 
835-6202. 

Circle 726 on inquiry card. 



Group Computer 
Handles Information 
Needs 

Sykes Datatronics' 
Genus-GC Group Comput¬ 
er and its complementary 
software are targeted at 
the information-handling 
needs of managers, group 
or team leaders, and the 
people they manage. This 
multiuser, multitasking 
desktop computer per¬ 
forms traditional data-pro- 
cessing functions, connects 
to a variety of terminal de¬ 
vices. and allows data from 
a number of sources to be 
gathered and interfaced 
with existing data streams 
and formats. All data, 
which is fully secured, can 
be reformatted to meet in¬ 
dividual requirements by 
means of an optional soft¬ 
ware "forms" package. 


This software permits user 
definition and implementa¬ 
tion of a complete informa¬ 
tion system that includes 
input, file management, 
and output processing. 
Sykes has also developed 
software that provides 
basic call-costing account¬ 
ing functions for up to 
2000 lines, Called Tele¬ 
miser, this program can 
store more than 50,000 call 
records. 

Some of Genus-GC's 
technical specifications are 
68B09E processing power, 
256K bytes of DRAM with 
parity error correction, real¬ 
time clock, PABX-oriented 
networking abilities, and 
twin RS-232C ports. Mass 
storage is provided by a 
I -megabyte 8-inch double- 
sided, double-density 
floppy-disk drive and a 
10- or 15-megabyte 5’A- 
inch Winchester disk 
drive. Enhanced with shell 
procedural capabilities and 
hierarchical directory struc¬ 
ture, the OS9 Unix-like 
operating system is stan¬ 
dard 

An internal modem, two 
additional RS-232C ports, 
and terminals, printers, and 
remote data-communica- 
tions are among the op¬ 
tions offered. Prices for the 
Genus-GC begin at $9455. 
Further details are available 
from Sykes Datatronics 
Inc,, 159 East Main St., 
Rochester, NY 14604, 
(716) 325-9000. 

Circle 727 on inquiry card. 


Large Memory 
Accompanies Rebel 

The Rebel computer 
from Tarbell Electronics 
comes with 372K bytes of 


floppy-disk storage and 19 
megabytes of hard-disk 
memory. The Rebel fea¬ 
tures 64K bytes of RAM, 
two RS-232C ports, and a 
6-MHz Z80B microproces¬ 
sor. The Tarbell database 
system, BASIC, Wordstar, 
and CP/M 2.2 are supplied 
with the Rebel. 

The Rebel costs $4995, 
including a cabinet that 
houses all hardware and 
the power supply. Com¬ 
plete details are available 
from Tarbell Electronics, 
Suite B, 950 Dovlen Pi., 
Carson City, CA 90746, 
(213) 538-4251. 

Circle 728 on inquiry card. 



Micro Processes Data 
and Words, Has 
Communications 
Features 

The Stearns Computer is 
purported to be the first 
stand-alone desktop com¬ 
puter specifically designed 
to perform high-quality 
data and word processing 
while providing full internal 
and external communica¬ 
tions and networking cap¬ 
abilities, This 16-bit 
8086-based system can be 
configured with as many 
as four 5 'A-inch floppy-disk 
drives and two 5-, 10-, or 
20-megabyte Winchester 
hard-disk drives. It comes 
with I28K bytes of parity 
RAM, time and date clock 
with battery backup, 16K 
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bytes of ROM for initializa¬ 
tion and self-tests, up to a 
dozen DMA channels, and 
four slots for expansion 
boards. The standard oper¬ 
ating system is MS-DOS. 
The 12-inch display uses a 
7220 graphics display con¬ 
troller and provides 26 lines 
of 80 characters and the 
256-character IBM font 
with an additional user- 
defined font. Attributes in¬ 
clude reverse video, blink, 
bold, and underline. 

Communications capa¬ 
bilities include an RS-232C 
port operating at speeds 
ranging from 75 to 19,200 
bps, built-in tutorial 
prompts, disk-file transfer 
with error recovery, 
automatic dial-up for host 
access, user-defined data 
translation, Teletex, IBM 
3270 bisynchronous and 
IBM 3270 SNA/SDLC pro¬ 
tocols, and from two to 
four asynchronous or syn¬ 
chronous RS-422A chan¬ 
nels with operation to 



CP/M and AppleDOS 
Combined In One 
System 

The System One from 
Extra Computer Corpora¬ 
tion is a Z80/6502-based 
computer supporting CP/M 
2.2 and AppleDOS. Prin¬ 
cipal features include 64K 
bytes of RAM, SK bytes of 
system ROM, 16K bytes of 
user ROM, and seven pe¬ 
ripheral slots. Low- and 


56,000 bps. Optional net¬ 
working abilities are 
available through Micro- 
net, which allows up to 
five intelligent workstations 
to be linked together. Each 
workstation is able to use 
applications software, files, 
and databases while shar¬ 
ing printers, a common 
database, and communica¬ 
tions with external sources. 
Steams is working on an 
intelligent communication 
system that will work with 
Micronet to handle up to 
32 workstations. 

Color graphics, 15-inch 
display screens, I28K or 
256K bytes of memory. 
Concurrent CP/M, and a 
twcxhannel Winchester- 
disk controller are some of 
the options offered. For full 
details, contact Stearns 
Computer Systems. 3501 
Raleigh Ave. S, Minnea¬ 
polis, MN 55416, (612) 
929-4400. 

Circle 729 on inquiry card. 



Shirt-pocket Computer 


Radio Shack's four- 
ounce TRS-80 PC-3 pocket 
computer will slip into your 
shirt pocket. The PC-3, pro¬ 
grammable in BASIC, pro¬ 
vides 16 arithmetic and 8 
string functions. Strings can 
be up to seven characters 
long. The PC-3, which can 
be used as if it were a direct 
key-entry calculator, has a 
24-character LCD, up to 
to digits of accuracy, t .4K 
bytes of memory, two- 
digit exponents, and multi¬ 
ple statements and arrays. 
Other features include 
automatic power-off to 


save battery life and com¬ 
patibility with PC-1 pro¬ 
grams. 

A printer/cassette inter¬ 
face is available as an op¬ 
tion. The thermal dot-ma¬ 
trix printer produces 24 
characters per line at 1 line 
per second. The printer/ 
cassette interface costs 
S 119.95. The PC-3 is avail¬ 
able for $99.95 at Radio 
Shack stores and Computer 
Centers. Radio Shack, 1800 
Tandy Center, Fort Worth, 
TX 76102. 

Circle 731 on inquiry card. 


MASS STORAGE 


18-megabyte Streaming Tape Backup 


high-resolution graphics, 
40- and 80-column display 
modes, and NTSC and RF 
modulated video outputs 
are built in. The keyboard, 
a standard typewriter-style 
model, is augmented by an 
extra numeric keypad for 
repetitive number entry. 
System software is made 
up of Applesoft, Perfea 
Writer, Perfect Calc, and a 
games package. 

The suggested retail 
price is S795. For full speci¬ 
fications, contaa Extra 
Computer Corp., 68 Dor¬ 
man St., San Francisco, CA 
94124, (415) 285-0194. 
Circle 730 on inquiry card. 


Davong's stand-alone 
streaming tape drive backs 
up any Winchester- or flop¬ 
py-disk drive used with the 
IBM Personal Computer. 
The Davong unit copies 18 
megabytes of formatted 
data onto a single 450-foot 
!4-inch tape cartridge. It's 
supplied with software util¬ 
ities for initial checkout, 
copy from disk to tape, and 
restoring files from tape to 
disk. The utilities also com¬ 
pare files so that the most 
current file with the same 
name is restored, prevent¬ 
ing retrieval of obsolete 


files. Files can be restored 
to a different volume, and 
an index lists names and 
dates of all backup files. 
Linear speed is 90 inches 
per second, and the bit 
density is 8000 bits per 
inch. The average transfer 
rate is 28.9K bytes per sec¬ 
ond. Its error-checking 
modes are Check Sum, 
Read after Write, and 
Group Coded Recording. 
Verily Pass error checking 
is optional. 

The Davong streaming 
tape backup costs $2195, 
including cabling, adapters. 


606 October 1983 © BYTE PublicatiiDnB Iiic, 

























What's New? 


software, and documenta¬ 
tion. For additional infor¬ 
mation, contact Davong 
Systems. 217 Humboldt 


Digi-Data's Model 70S 
cartridge tape drive worta 
with any 8080-, 8085-, or 
ZSO-based S-100 bus com¬ 
puter. This device stores up 
to 17.3 megabytes of un¬ 
formatted data. The trans¬ 
fer rate is 20K bytes per sec¬ 
ond. Record iengths are se¬ 
lectable from 256 to 32K 
bytes for a total formatted 
storage capacity of 16.6 
megabytes. The maximum 
effective storage rate is 1. J 
megabytes per minute. Up 
to eight units can be sup¬ 
ported by a single S-100 
controller board. The Mod¬ 
el 70S operates as a nonin- 


Court, Sunnyvale, CA 
94089. (408) 734-4900. 
Circle 732 on inquiry card. 


telligent I/O memory to the 
host. 

Utility programs on S'A- 
or 8-inch disks are pro¬ 
vided. For complete par¬ 
ticulars. contact Digi-Data 
Corp., 8580 Dorsey Run 
Rd., Jessup, MD 20794, 
(301) 498-0200. 

Circle 733 on inquiry card. 


Hard-Disk Subsystem 
for Z-IOO 

Thought Works has an¬ 
nounced the availability of 
Datafiles, a line of hard-disk 
subsystems for the Zenith 


Z-IOO computer. Three 
storage capacities are 
offered: 5. 10, and 20 
megabytes. Datafiles are 
self-contained systems, 
complete with intelligent 
controller, power supply, 
cabinet, and software. 
Hard wiring is not required 
because interconnection is 
accomplished by means of 
an interface board installed 
in a Z-100 slot and a ribbon 
cable. The software sup¬ 
ports both CP/M and 
Z-DOS. Prices range from 
S2495 to $3995. For full 
specifications, contact 
Thoughtworks. 3532 West 
Thomas Rd., Phoenix, AZ 
85019, (602) 269-6841. 
Circle 734 on inquiry card. 


Mfniflle Available 
with Two Capacities 

The FDS-JOO Minifile, a 
self-contained, intelligent 
5 H-inch floppy-disk sub¬ 
system, is available in 
single-sided 89K-byte and 
double-sided 179K-byte 
versions. The basic Minifile 
features a microprocessor 
controller, power supply, 
and an RS-232C interface. 
Minifile's file-management 
functions are resident in 
firmware and controlled 
from a front-panel key¬ 
board. System status and 
error information is com¬ 
municated to the operator 
by means of a three-digit, 
seven-segment numeric 
display. A variety of 
switch-selectable options 
for data rates, number of 
stop bits, and hardware 
synchronization are pro¬ 
vided. 

Versions of the Minifile 
with an 8-bit parallel inter¬ 
face and dual RS-232C 


ports are available. The 
parallel interface model of¬ 
fers handshaking signals. 
The Minifile ranges from 
$1595 to $2295, depend¬ 
ing on storage capacities. 
For more information, con¬ 
tact Afek NC Corp., 887 
Main St., POB E, Monroe, 
CT 06468. (203) 268-1839. 
Circle 735 on inquiry card. 


Winchester Backup 
System 

Mountain Computers’ 
i 0-megabyte cassette-tape 
drive backs up 5!4-inch 
Winchester hard-disk 
drives. This single-head 
four-track drive is for use 
with Apple and IBM Per¬ 
sonal Computers and can 
record or transfer data at 
either 30 or 90 ips (inches 
per second). Average 
backup times are 12 
minutes at 30 ips and 4 
minutes at 90 ips. The 
transfer rate is 24K bytes 
per second at 30 ips and 
72K bytes per second at 90 
ips. AIMSI-standard 450- 
foot cassette tapes are 
used. 

The tape drive costs 
S1095. The controller inter¬ 
face is $295. Mountain 
Computer Inc., 300 El 
Pueblo Rd„ Scotts Valley, 
CA 95066, (408) 438-6650. 
Circle 736 on inquiry card. 


3V2-lnch Winchesters 
on Market 

Two versions of the 
Rodime PLC line of 
3'/i-inch Winchester disk 
drives are available; the 
Model RO 351, a single¬ 
platter drive with 5 mega- 



Drive Subsystem for S-TOO Bus 
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bytes of formatted storage, 
and the RO 352. which 
has twin platters for twice 
the storage. The 350 series 
drives use open-loop 
head/arm positioning with 
a double-precision stepper 
motor. Data records at 600 
tpi with more than 11,000 
bits per inch. The average 
access time is 85 millisec¬ 
onds; track-to-track access 
time is 15 milliseconds. The 
data-transfer rate is 5 
megabits per second. 
Physical dimensions are 
1.625 by 4 by 5.25 
inches—about one-quarter 
the volume of a standard 
5'/4-inch Winchester drive. 

In OEM quantities, the 
Model RO 351 costs S555 
and the RO 352 is S695. 
For more information, con¬ 
tact Rodime PLC, 25801 
Obrero, Mission Viejo, CA 
91291, (714) 770-3085. 
Circle 737 on inquiry card. 


PRINTERS 


Olympian Letter- 
quality Printers 

Olympia USA has intro¬ 
duced two letter-quality 
printers: the ESW3000 and 
the Electronic Compact 
RO. Both printers are 
microprocessor-controlled 
with bidirectional paper 
and carriage movement. 

The 50<ps ESW3000 
can handle forms up to 17 
inches wide and has the 
ability to print 150, 180, 
and 255 charaaers per line 
in 10, 12, and 15 pitch, re- 
speaively. Print enhance¬ 
ments include boldface, ex¬ 
panded print, and double 
print. The ESW3000 uses a 
lOO-charaaer print wheel. 
It is available with a serial 
RS-232C, a Centronics- 


compatible parallel, or an 
IEEE-488 interface. A bidi¬ 
rectional forms tractor and 
sheet feeder are optional. It 
costs $1899. 

The Electronic Compact 
RO has built-in serial and 
parallel interfaces that offer 
compatibility with a variety 
of computers. This printer 
operates at 14 cps and 
offers boldface and under¬ 
line printing. Original plus 
four copies can be printed 


Hewlett-Packard's HP 
7475A can plot as fast as 
15 inches per second to 
create a variety of multi¬ 
color pie, bar, line, and text 
charts in less than three 
minutes. This desktop-sized 
plotter has a 2g pen accel¬ 
eration and uses a six-pen, 
drop-in carousel to pro¬ 
duce a line resolution of 
0.001 inches. Pens are se 
lected from the carousel by 
either front-panel controls 
or through program com¬ 
mands. When returned to 
the carousel, the pens are 
automatically capped to 
prevent diy-out. Standard 
features include a pen-velo- 


simultaneously, and it han¬ 
dles forms up to 14% in¬ 
ches wide. The Compact 
RO prints 115 characters 
per line in 10 pitch, 138 in 
12 pitch, and 172 in 15 
pitch. It's outfitted with a 
forms tractor. The sug¬ 
gested price is less than 
$700. Contaa Olympia 
USA Inc., POB 22, Somer¬ 
ville, NJ 08876, (201) 
722-7000. 

Circle 738 on inquiry card. 


city command for special 
drawing conditions, a 
"view" mode that halts 
the plotting so that you 
can review the chart being 
produced, and the abilily 
to rotate charts 90°, which 
simplifies adding horizontal 
charts into vertical formats. 
The HP 7475A accepts 1 !- 
by 17-inch paper and 8'/>- 
by 11 -inch paper and over¬ 
head transparency film. Its 
dimensions are 22% by 
14'/^ by 5 inches. 

The HP 7475A is com¬ 
patible with a broad range 
of computers and software 
from such manufaaurers 
as Apple, Lotus, and IBM. 


Two interfaces are avail¬ 
able: RS-232C and HP-IB, a 
Hewlett-Packard-enhanced 
version of the IEEE-488 
bus. An optional cable lets 
you operate the plotter in 
series with a terminal 
when using the RS-232C 
interface. The list price for 
the HP 7475A is $1895. 
For full details, contact 
your local Hewlett- 
Packard sales office. 

Circle 739 on inquiry card. 


Multifunction Printer 
for Text and Graphics 

The Facit 4528T intelli¬ 
gent printer prints text, 
matrix characters, and pin 
graphics at 165 cps. In its 
standard mode, this multi¬ 
pass unit produces near- 
letter-qualiiy characters, 
unidirectionally or bidirec¬ 
tionally, with selectable 
standard, boldface, con¬ 
densed, extended, and hy¬ 
brid print styles. It offers 
pitches of 10, 12, or 17, 
proportional spacing, and 
the ability to print at 285 
cps at 17 cpi. It offers con¬ 
tinuous traaor-feed and 
multipart forms capability 
for original plus six copies. 
Paper length is program¬ 
mable up to 18 inches. 

An optional package 
lets you print variable-size 



characters and up to nine 
different bar codes. Char¬ 
acters can be printed in 
any size, up to 9% inches, 
and can be positioned side¬ 
ways and upside down on 
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I 


the same line. The 4528T 
can print formatted iabels 
on paper, plastics, and thin 
metals, and it can create 
custom formats for special¬ 
ized labels. Incrementing 
and decrementing 
counters are provided for 
sequential labeling and 
message variation. Up to 
10,000 repeat-message 
label copies can be pro¬ 


duced offline. 

The Facit 4528T has a 
hinged cover with either a 
solid top with rear paper 
exit or a slotted top. It costs 
SI595. The variable-size 
and bar<ode option is 
$400. Contaa Facit Inc., 
235 Main Dunstable Rd., 
Nashua. NH 03061. 

Circle 740 on inquiry card. 



6-lnch-Per-Second Plotter 


The MP 1000 plotter 
from Watanabe Instru¬ 
ments Corporation has a 
plotting speed of 6 inches 
per second. It can operate 
with oil- or water-based 
fiber-tip pens or ink drafting 
pens. Six different pens can 
be automatically selected 
during the plotting process. 
A built-in single ASCII-char¬ 
acter instruction set, said to 
be simple to access and 
use, lets you write pro¬ 
grams for the plotter with 
minimal fuss. The MP 1000 
can be equipped with 
three interfaces: serial RS- 
232C. GPIB IEEE-488, or 7- 
or 8-bit parallel. 

The IEEE-488 and the 
parallel models cost S1190. 


The RS-232C version is 
S1090. Contaa Watanabe 
Instruments Corp., 12 
Chrysler St., Irvine. CA 
92714, (714) 770-6010. 
Circle 741 on inquiry card. 


MISCELLANEOUS 


Customize Your 
Computer Work Area 

You can custom design 
your microcomputer work¬ 
station with Misco's line of 
modular furniture. The line 
is made up of computer 
and printer stands, a con¬ 
necting leaf, a universal 
compartment, and a 
printer paper basket, all of 
which can be used individ¬ 


ually or positioned in 
various configurations. 
These produas feature a 
walnut-grain laminated top 
and black steel legs. Op¬ 
tional casters can be added 
to the stands. Prices begin 


at S24.95. The complete 
line costs $224.75. Contact 
Misco Inc., 404 Timber 
Lane, Marlboro, NJ 07746, 
(800) 631-2227; in New 
Jersey, (201) 946-3500. 
Circle 742 on inquiry card. 



Pair of Robots for the 
Home 

Bob and Fred are a pair 
of robots from Androbot. 
Bob (brains-on-board) is 
built with an 8086 micro¬ 
processor, 3 megabytes of 
main memory, and 10 slots 
that house its components 
and provide for expansion 
capabilities. Bob can 
navigate a room and talk in 
a human-like voice. In¬ 
frared sensors attraa it to 
humans, while ultrasonic 
sensors help Bob avoid in¬ 
animate objects. Options 
include Androwagon, 
which enables this robot to 
transport objects from 
room to room. 

Fred (friendly robot edu¬ 
cational device) is designed 
to serve as an introduction 
to robotics. It serves as a 
mobile extension of your 
home computer and can 
be programmed to perform 
a series of movements or 
operated independently by 
a remote infrared con¬ 
troller. Fred has the ability 
to execute on paper com¬ 
plex geometric shapes pro¬ 
duced on a computer 


screen. It's packaged with 
a mini Androwagon for 
transporting small objects. 
Mechanical sensors detect 
edges, preventing Fred 
from falling off table tops. 

Bob costs $2995. The 
optional Androwagon is 
$95. Fred costs $300, For 
complete information, con¬ 
tact Androbot inc., 101 
East Daggett Dr., San Jose, 
CA 95134, (408) 262- 

8676, 

Circle 743 on inquiry card. 


Where Do New 
Products rtems 
Come From? 

The information printed Jn 
the new products pages of 
BYTE is obtained from 
"new product" or "press 
refease" copy sent by the 
promoters of new prod¬ 
ucts, rf In our judg¬ 
ment the information 
might be of interest to 
the personal computing 
experimenters and home- 
brewers who read BYTE, 
we print it in some form. 
We openJy soilcit refeases 
and photos from manufac¬ 
turers and suppliers to this 
marketplace. The informa¬ 
tion is printed more or Jess 
as a first-in first-out 
queue, subject to occa- 
sronaJ priority modifica¬ 
tions. While we wouid not 
knowingly print untrue or 
Inaccurate data, or data 
from unreliabJe compan- 
leSn our capacity to evalu¬ 
ate the products and com¬ 
panies appearing in the 
What's New?" feature is 
necessariJy iimited. We 
therefore cannot be re¬ 
sponsible for product qual¬ 
ity or company perform¬ 
ance. 
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IBM PC-COMPLETE SYSTEM 
VERY SPECIAL PRICE 

PC System includes 64K IBM PC with two Disk Drives, 
Controller, Color Graphics Card, Monitor. ... $2590 

SPECIAL or THE MONTH!! 

IBM PC W/64K, 360KB Disk Drive, FDC, Color Graphics 
Card, Monitor, 10MB Hard Disk W/Controller, Cable, 
Software, Matrix printer, Cable, all for only .. $3990 

DISK DRIVES rOR IBM PC 


Ikndon lOQ-2 ... 

......... 


$240 

Shugart 4SS-2... 




Tfeac 5S-B . 




MONITORS 




AMDEK 300 ... 

$170 

300A . 

.$190 

PRINCETaN GRAPHICS SYSTEMS 


Hi-Res Color .. . 



$490 

PRINTERS 




C-ITOH 




GX-lOO . 

.. $240 

ISSO . 

.$690 

8S10 . 

...$460 

F-10 . 

.$1290 

F-10 . 




OKIDATA 




82A . 

$440 

84A ........ 

.$975 

83A... .. 

$690 

92A ........ 

.$575 

93A ... 




EPSON 




FX-80 .. 

. CALL 

FX-IOO. . 

.CALL 

BROTHER 




HR-l ___ 



$750 

HR-15. .. 



.$570 

SMITH CORONA 



TP-l . 


.. 

$520 

STAR MICRONICS 



Gemini 10. . 

. .. . 

, . , . . .. 

$370 

Gemini 15. . 



$540 

OlABLO _ 



.CALL 

NEC SPINWRITER 



7710-1 . 

$1950 

3S10 _ 

.$1350 

7715-1 . 

$2100 

3515 ... 

.$1350 

7720-1 . 

$2400 

3530 . 

.$1550 

7725-1 .. 

.$2400 

3SS0 . 

.$1850 

7730-1 _____ 


PC8023A ... 

.$450 


SMB .$1450 

10 MB .$1650 

IS MB .$2250 

MEMORY BOARDS 

MONTE CARLO ..CALL 

TECMAR.CALL 

AST 

JO Plus. Five function Card . .$199 

Combo Plus 4 function card. Fully pop. 256K.. $490 

Mega Plus. Fully pop. 512K........ .$990 

AST SIXPAK 384K. . . CALL 

OUADRAM 

Quad Card. Fully pop. 2S6K .......$500 

QUADLINK.CALL 

BIG BLUE.$470 

HERCULES Graphics Card .$490 

MAYNARD SANDSTAR SERIES 

FDC S 1/4 & 8” . $220 

Multifunction Card . $90 

Memory Card . . $180 

DISK DRIVE FOR APPLE 

Slimline, or Standard .. $250 

PERSONAL ACCOUNTANT Software for your 

Apple lie and Apple 11+. . $190 

APPLE He 

Computer System, Controller, Two Disk Drives, 

Monitor .$1590 



■viiwim 


631 E. First St., Tustin, GA 92680 

PRICES AND AVAItABIttrY SUBJECT TO CHANGE WITHOUT-NOTICE 


1714 ) 838-9100 


APPlxE 18 a tiademark of Apple Computers, Inc 
IBM IS 8 trademark of IBM Corp. 
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UM MIlyfUiFy 


CHECK SUNTRONICS NEW LOW PRICES 


Apple Compatible Products ■ General Products- cont. 





General Products 


Mitsubishi Disk Drives, and S" Slim 

5y-i" Thin DSDD 40 Track. .310.00 

8^ Thin DSDD 77 Track.450.00 


Video Monitors 


$"7095 

AFDC-t Floppy Disk Drive Controller... # J 

Runs DOS 3-3 with any standard Shugert com¬ 
patible BVi” Disk Drive. \2 Drives Each Card) 




$7Q00 

ASCII KEYBOARD A&T. 

Plug in compatible with Apple IL has shiftJock, 
underscore, [ I and back slash characters, 

Apple Prototype Board. 

Double Sided glass with 
gold plated Apple and 
GeneraJ Purpose termin¬ 
als, Contains matrix of 17 
X 63 solder plated donuts 
on .15” X .1" spacing. Great for 14,16, and 24 pin IC's 

SUN-7ZZ ... 7.§5 

Apprate PROM Blaster. 119.00 

"ALS^^ 80 Column Card.159.00 

"ALS" Z-CARD {Z80 CPU).149 00 

API Apple Parallel Printer Interface card 
Centronics Compatible. $45.00 


rziLL 

SAMWCM3 GREEN 9” ISMHi.$115.00 

SAMWOO AMBER 9” ISMHr.. ,119.00 

SAMWOO GREEN 12" 12MHz. .. 124.00 

SAMWOO AMBER 12" 12MHz ..127.00 

Composite video I/O. 760 lines resolution. 75/1 OK ohm 
impedance. Mote Please add $7.50 shipping and hand¬ 
ling for the video monitors 

Assembled Connectors and Cables 

Centronics Type Cable Assemblies 36 pin flat cable 
with male to maJe or male to female connectors. 

4 ft.—$24.95 6 ft —$27,96 

RS23Z Cable Assemblies 25 pin flat cable with male 
to male or male to female connectors, 

5 ft —$29.95 10 ft —$35.95 

Assemble Your Own Cables 



Ribbon 

Card Edge 

IDS 

Header 


Cttble 

Connector 

Socket 

(Wfwl 

Cond 

PrScerft 

Price 

Pike 

PNce 

20 

$0.50 

$2.46 

$3-06 

$4 24 

26 

0.65 

4.80 

3.87 

4 60 

34 

0.83 

5,93 

6.30 

525 

40 

1.00 

6.90 

7.20 

5.95 

50 

1.30 

7.58 

7 50 

6.20 


IPS DB-^SP 
IDS DB^ZBS 

Super Sale 

f/N 

2716 |450nS| 
2732 K50nS| 
2S32 iJ50nS} 
2764 m pin] 


Connector 

Cortneclor 


S 6 95 
$6.25 


S-100 Products 



S-100 

MEMORY 

BOARD 


B4KSM ASeT without RAM. * 155 “ 

64KSM A&T with 64k RAM (32-6116 s).339.00 

STOP Board Use? fiMHz GUO'S- max. power, Bank 
Select plus Extended Addressing ahow for multi- 
memory board set-up. 4 independani IGK Blocks make 
easy use with multi-user systems. Any 2K RAM may b-e 
replaced by 2716 EPROM 

SBC-SBO Z80A CPU, A&T $169.00 

SBC-aaO Z80A CPU, Kit, .. .. 149,00 

4Ml-lz ZaOA CPU boards with Sana I Parallel Ports 
UFDC-1 Floppy Caniroller. A&T 246.00 

ilFDC-1 Floppy Com roller, Kii 226 00 

The L)FDC-1 Floppy ConiroNer uses the WD1795 chip 
which rune either and.'or d'' GVi" Disk Drives 
CLOCK CALENDAR A&T 115.00 

CLOCK CALENDAR Kit. 95,00 

This S-tOO Clock Calendar Board has 4 interrupts. Time. 
Day of Week and Battery Backup 

S-100 Prototype Board 

Double Sided glass with 
® plated, numbered 

S-IODtermineis Matrix of 
Lh solder plated do 

nutson ,15” x .1” spacing 
Locations for headers and 
regulators. Great for 14, 16. and 24 pin iC's. 
SUN-7Z1. 1Z.95 

Mother Boards & Card Cages 


k 





SLOTS 

Bare Bd 

KIT 

A Si T 

wFCAGE 

e-24 

25up 

F^N 

S24 

25un 

6 

$12.00 

$37.00 

$52 00 

$77.00 

3.80 

3.55 

6116P-3 (tSOnSl 

6. to 

5.75 

8 

16.00 

48.00 

73-00 

108.00 

4,15 

3.98 

2114L-Z jZOOnSl 

1,62 

T.62 

12 

22.0U 

68 00 

tO3.D0 

143 00 

5.35 

5.9S 

4164 

Call 

CafI 

10MH£, 

No termination Includes 

power 

indicator .and 

5.95 

5.95 

Z0OA CPU 

4.99 

439 

wiring for muffin, Fan 

Uses OKI connector for solderless 


SUimONICS CO., /JVC 

12621 Crenshaw Blvd,, Hawthorne, CA 90250 


CAUfOflNIA 213 - 644-1149 

Hof Tech Infe and Call I ordarAl 


installation and removal of power fir reset lines 

1 - 800 - 421-5775 

(Orrtar DHti* Qmlyi 


OUTSIDE CALIFORNIA TOU. FREE 1 


STORE HOURS MOl^ FHI 
SATURDAY 


'9.00am IP S.OOtMTi 
lO DOam Hj B;CMpm 


MailOntof—Mlnmiij.fM Ondst $10 Send Check or Munav Order To P O BOX 1957Oopl a, HAWT>1<OflNE. CA90250 
Masle/Card fplnaaae incrodee^pifatiortdfl-iel' Add JJOOciostagear^iIhrtnidtirrflilarfirEi apounrtspiliit 50fri.r«arh ariniiirrn,iii 
Round to your order California feaidenis add 6% inles tsjh 


SUNNY LOW LOW COST 

POWER SUPPLIES 

(LINEAR & SWITCHING) 
FOR S-100, DISK DRIVES 



Ici t» nmi# n/%t i o ^ Mainframes Kit 1| 2 & 3 for S-IOQ R g yB 3 for Z DrivfiB( Floppy & Hard) 

I S-100 & DISK POWER SUPPLIES: open frame, assy, & tested, 6 outputs, adju. & fuses protect. 

-5V 424V(OR+igV) tav il6V 


item 

“ST 

S4 


+5VOVP 


SIZE W X D !t H 


PRICE 


ITEM 


SLOT & 2 FLOPPY 

5A 

1A 

- 5-7A PEAK 

13A 

3A 

10” X 6” X 5” 

"mis 

(1 Floppy & 1 Hard Disk) 








6 SLOT & 2 FLOPPY 

4A 

1A 

4-5A PEAK 

8 A 

3A 

8^" X 5” X m" 

95.95 

POWER SUPPLIES: 

OPEN FRAME. ASSY. 4 TESTED. REGULATED, ADJUSTABLE 4 FUSES PROTECT. 

IDEAL FOR 1-5VOVP 

-5V 

+24V{Of -hIZVj 

1 - 8 V Unreg, 

T 12V 

SIZE WxDxH 

PRICE 

2 X 8 ’^ SLIMLINE 

2.5A 


2.5A - 5A Peak 



5" X 4 ' x 4"' 

51JS 

2 X 8 ' or 2 X 51 / 4 ’^ DISK 

4A 

1A 

3A - SA Peak 

2A 


8’ X4"x3y4" 

56.95 

[3'x8'{or5y4") FLOPPY] 

6A 

1A 

6A - 8A Peak 



10" X 47/^” X 3Y4 ' 

71.95 

[or lx Floppy & lx Hary 

6A 

1A 

6A ‘ 8A Peak 


1A 

9” X 6 V 4 " X 4^’^ 

85.95 



Ro 
Rl 
Rz 
Ra 

I AC & DC POWER CABLES WITH CONNECTOR FOR 2 DRIVES 8.00 

$-100 POWER SUPPLY KITS (OPEN FRAME WITH BASE PLATE, 3 HRS. ASSY. TIME) 


^,!(4k)rS-1Q0&SI>li«s 


ITEM 

(IDEAL FOR) 

t8V 

-8V 

+ 16V 

-16V 

+28V 

SIZE: WxDxH 

PRICE 

KIT 1 

15CARDS 

15A 


Z.5A 

2.5A 


12" X 5" X 4W* 

54.95 

KiTZ 

20 CARDS 

25A 


3A 

3A 


12” X 5" X 47^” 

61.95 

KIT 3 

DISK SYSTEM 

15A 

1A 

3A 

3A 

5A 

13W^x5”x4^<a” 

69.95 


6 SLOT MAINFRAME ASSY, a tested only $399.95 -h SHfPPING $18.00 

I EACH MAINFRAME (ITEM NO 605 OR Sl5) CONTAINS: EMI FILTER • FUSE HOLDER • AC POWER CORD * POWER SWITCH 6 INDiCATOR • 
I RESET SWITCH e 4W' COOLING FAN • S-100 BUS 6 SLOT CARD CAGE * (110/220 VAC. 50/60 HZ) POWER SUPPLY FOR DISK DREVES & S-100 
I SLOTS * 2 EA DC POWER CABLES WITH CONNECTOR AND MOUNTING HARDWARE FOR DISK DRIVES * 9 EA. CUT-OUTS| 7 FOR DB26 
I CONNECTOR, 1 FOR 50 PIN CONNECTOR 6 1 FOR CENTRONICS * CUSTOM FINISH 4 LOGO-LEES • COMPACT SIZE • LKahTTWElGHT, 20 LBS. 
I ITEM #60 6 FOR 2 EA 6' THINLINE FLOPPY (TANDON TM&4S-1 & 845-2 OR EQUlV ), OR ONE HARO DISK, POWER SUPPLY ;+8V/SA, ±ieV/3A. 
ITSwOTTvP, 5V/ tA 6 24V/5A. SIZE; 12 (W) x 195 '(D) X 9 3 "(H). 

1 ITEM #S16 FOR 2 EA. SVi" FLOPPY (TANDON TM-lOO - 1. 2, 3. 4 OH EQUIV ), OR ONE SVV FLOPPY & ONE SWt " WINCHESTER HARD DISK 
I (TANDON TM 600-2, 3 OR EQUIV ), POWER SUPPLY: ^SV/aA, 116V/3A OVP. +5V/6A OVP, +12V/6A, 6A PEAK. SIZE: 13.7S "(W) x iS.S' tD) H 7" (HJ. 


SHIPPING FOR EA. PWR SUPPLY: $5.50 IN CALIF.; 
$8.00 IN OTHER STATES:$ia.0O IN CANADA. 
FOR EA. TRANSFORMER: $5.00 IN ALL STATES; 
$12.00 IN CANADA. CALIF. RESIDENTS ADD 
6.5% SALES TAX. 


DEALER 
INQUIRIES 
INVITED 


No. BOE & 

NO. 516 Mainfranrves 



MAILING ADDRESS: 
P.O. BOX 4296 
TORRANCE. CA 90510 

TELEX: 1B2558 


SUNNY INTERNATIONAL 
(TRANSFORMERS MANUFACTURER) 
(213) 328-2425 MON-SAT 9-6 


SHIPPING ADDRESS: 
22129V2 S. VERMONT AVE 
TORRANCE, CA 90502 


Circle 444 on Inquiry card* 


BYTE October 1983 611 









































GLOJCESTEH 

CDIUPUTEH 

PO/EiLi all features of less mimic mod«. 

Software enhanced to include EPROM (fC utilities, tS- 
Z3Z comrraifikalioij, printmits. 2» pin riF socket 
Reads, edits mnsand 
prt^ms all 5 volt 
2500 and 2700 ser^ 

EPROMS plus variety 
ofEEPROMSallwitli^ 
out personality mod¬ 
ules. Commodore C- 
S4 host computer. 

Inquire about the 
mimic mode capabiJ' 
fty in our VIC Promqueen. $299.00 

ROM Packs Industrial quality circuit cards are 
socketed, solder masked, fully bypassed, and in¬ 
clude a ground plane for low noise operation. In- 
dudes 1 EPROM. 8 K t IfiK models for VIC-20 and 
C-64. Specify 2732 or 2764 EPROM type. Molded 
plastic case. $^9.00 

GtQUCESTEH CQITIPIJTEH 

1 Blackburn Cenler. GtnucE^ter. lfA0193Q 617 243-7719 



Circle 196 on inquiry card. 


WIREMASTER 


Whlpvpm wire wrap 
and byour 
problems with 

WIREMASTER 


WIREMASTER is a software tool for design, 
layout, and assembly o1 hardwafo. V'our 
schematic Is ted to WIREMASTER, which 
produces network maps, cross-references, 
wire and parts lists, and debug checklists. 
CHANGEMASTER keeps track of fixes and 
updates. PLOTBOARD and PRINTBOARO 
give pictures of the laycut. PoGt-procassors 
for wire wrap machines available. Runs on 
CPfM. MSDOS, UNIX, and VMS. $195. 

AFTERTHOUGHT ENGINEERING 7368 Court- 
ney Or., San Diego, CA 92111, (619) 279-2868. 


Circle 21 on inquiry card. 



PC/FORTH'^ 

G^mplete FORTH program davelopmeht systems 
tor the IBM® Personol Computer. Packages 
include interpretef/compiler with virtuol memory 
management, line editor, custom screen editor, 
assembler, decompiler, utilities^ file and record 
access modules, ond many demonstration pro¬ 
grams 150 page user manual..$ 100,00 

Software floating point, Intel 8087 support, color 
graphics extensions, ond target compiler avail¬ 
able at additional cost. 

Specify PC-DOS or CP/M-86* One disIt drive 
and 48 kbytes RAM required Softwore supplied 
on 5Va inch single sided soft sectored double 
density diskettes. 

Laboratory Mlcrotyttoma 

4147 B*»thav«n StrMi 
U« AngeUi, CA 400A6 

(213) 2M-7A12 


IIM le. M ■! Iprtwniilw^ Leumli 

trm If m J lainn^ ^ 


Circle 263 on Inquiry card. 




Heorii 
Users 

Double Your 
disk storai^e 

I'nnsifliv wilhniit addmcr 9 rlrivp. 




Get twice as much from your H88 or 
H89 microcomputer. Our FDC-880H 
floppy disk controller, in corgunctian 
with your 5^" drives, for example, 
expands rneinoTy capacity from 256 
by tea to 512 bytes per sector. 

And it handles single and double- 
sided. single and double-density. 8" and 
5Vi" drives — simultaneously, 



C.r>.n. SyBlama. Ine. 

CemnoUed Dit* Recortlina Systenu Enc, 

72t0 CUiimoet Mest Bbd,, Sui Diefu, CA 91111 
1^191 S6D-1272 


Circle 173 on Inquiry card. 


Circle 79 on inquiry card. 


MODEMS 

IBM-PC 

Rixon PC 212A $465.00 

•Plugs into IBM PC card slot 
•300 and 1200 bps. asynchronous 
•FulUHalf duplex 

•Automatic dialer, tone or pulse, auto redial 
•Battery protected memory for number 
storage 


PC 212A Software S 49.00 

•Interfaces PC 212A MODEM to PC 
•Menu driven 

•Stores telephone numbers, log-on 
procedures 

APPLEU, APPLE!! PLUS, FRANKLIN, 
BELL AND HOWELL 
M Ultl Tech MOD EM I I $265.00 


•Plugs Into I/O slot 

•300 bps asynchronous, fuN/half duplex 
'Automatic dialer 
•Menu driven software 


Pennsylvania residents add 6% sales tax. 
90-day returrvto-factory warranty. 

10-45 delivery. Shipped U.P.S. 

Check, money order COD to 


James Fox Assi>ciates 
Brownsburg Boad 
Box H9B R.D. fJ 
Newtown , pA l^94Q 


215/59^3293 


Smith-Coronui TE-1 Daisy Whed Tiintef 

$44900 



Also for your TP-1 letter quality printer — 
(he Smltfi-Corona Tractor Feed 

> AdgutiJibIfr ittcitp w<lrh^ 

I ___ *qubcl$ 


CaB Cedeef 
(214) 326-6521 
nCURE-iOGIC BU5JNES5 EQUIPMENT. NC. 

6406 dastan Avenue / Dallas, Texas 75214 


UNBELIEVABLE! 

- Puilly^ofmetl tn^ritETEri. • wfwJ ^ Fwr,ilkrl iniErf,MrE 
* 4;6n]p;i,t^bCe' With ima^ * Cil l O I £ CPI 

rhPcCft.£Om(iU«fS. fT'a<a«li 



Scotch 

\ferbatim 


DEALER INQUIRIES INVITED 
CALL COLLECT 

SO 866-3462 

^ (614)231-1512 


datamaster 


Cirda 185 on inquiry card. 


Circle 140 on inquiry card. 
















































ANTI STATIC PLASTIC 
MIN IF LOPPY DISK 
STORAGE CASE 

Holds up to 75 514” diskettes 
with 4 dividers 
colon smoke clear on top 
with light brown bottorn 

MODEL 1 MIN I-FILE 
i 19.95 EACH 


AUTOTERM™ 

80 COLUMN CARD 


40/80 column autO'Selectable 
with NORMAL/REVERSE and 
HIGH LIGHT functions 
capable to run PASCAL & CP/M 
SHIFT function as typewriter 


GREAT INPUT. 

Introducing the KoalaPad™ Touch Tablet 

* Under $125 with Micro Illustrator™ software." Paddle, 
toy stick, keyboard and mouse in one. * Perfect for com¬ 
puter graphics, games, education. • Friendliest controller 
available—perfect for youngsters. • For Apple®, Atari®, 
Commodore®, and IBM® personal computers, ■ Com’ 
patible with most game and educational software. 


Introductory Offer *99* 


Apple II + Compatible 


* AppEe 15 a regiatered trademark of APPLE COMPUTERS INC 

SHIPPING AND HANDLING CHARGES 
Ifndar S50 OC Purchtit OkiV 9S0 DO PurcNlf• 
■nndt CaNlemia 10% 

OuTndtCaUl llAd M*ioco b Cin*d*l iS% 10% 

OvBr>B» 29% 2 </% 


SEND S1.00 FOR OUR DETAILED CATALOG. 

Mlnlffivni OrtMr 110 00 rCvlll. Ritldvnis 
Silai Tax. Phena Ordtr* Accaplad an VISA ar MC 
ONLY, NO C.O.D.'a. Prlcai ■ub)Bcf la chanoa 
wlibotii naiica. 


STORE HOURS 
MON-FRI - 10 7 
SAT - 10.6 


pinecom"'' break thru! 

No more copyright problems!! 100% Apple It Compatible! 

Features: 


NEW IMPROVED 
KEYBOARD 


• Upper/lower case •Full size key¬ 
board with numeric key pad 

• Auto repeat keys *25 Pre-programmed 
function keys •iSK RAM user memories 
can expand to 192K •^W Audio AMP with 
volume control •High resolution color 

display with graphics •! 10/220V 5 AMP 
switching power supply •Guarantee to run 
on CP/M •Fully assembled and tested 


vse* 

PART # 
900-0D80 


$75.00 

EPROM 

PROGRAMER CARO AP-64e 

Program any 2716, 2732 or 2764 EPROMS 

• Plug to any slot of your apple"^ compu ter. 

• No extra equipment needed, completely reliable 

• Auto blankcheck, compare, read, copy, 
monitor functions. 

• Automatic verify. 

• Errors indicated on screen. 

• Bu rn i ng voltage adjustable. 

• Dip switch for different E PROMS 

• No jumpers required. 

• Firmware included. 


80 Column card for Apple Me® 
SPECIAL S49J5each 
Model: 80C1IE 
*THIS CARD IS NOT 
MADE BY 
APPLE COMPUTER 


Fully assembled 
Special price 

$519.00 


*Apple 11 & Apple lie are registered iradem^irks of Apple Computer^ Inc. US.A. 


#187 for Dealer Inquiries, #188 for all others 




(Add 5% shipping and handling) 


HEAVY DUTY fOYSTICK 

FOR APPLE’^OR PINECOM COMPUTERS 
Metal case with 2 fire buttons, 360 degree 
cursor control, auto centering and two fine 
trimer 

MODEL: THE COMPATIBLE IE $34.95 


THE MICRO-II 

The Apple look-alike 
and compatible computer, 

48K RAM on board with numeric key pad, 
upper/lower case keyboard 


SORRY! ROM SET IS NOT INCLUDEDI 


OUTSIDE CALIFORNIA 

PHONE ORDERS ONLY 1 ■ 800 - 672-8758 CALL TOLL FREE 


DIRECT SALE $549.00 














































































































CRT STAND 


ScotcK Diskettes 

Bely an Scolch* diskettes to keep your vaiLi¬ 
able data safe. Dependable Scotch diskettes 
are (esied and guaranteed error-free. The low 
abrasivity saves your read/write heads. 
They're compatible with most diskette drives. 



(800)235-4137 



Circle 341 on inquiry card. 




JUKI eioo 

LETTER QUALITY PRINTER 


18 cpe 

Word processing and graphic functions 
Proportional spacing control 
Uses IBM Selectric ribbons 
Compati ble wi tU Kay pro, IBM, Apple, 
Pabome, and ottiers, 




Circle 121 on Inquiry card. 



Now at an affordable price! 

A lafge capacity cartridge tape system that i$ 
file addressable and prefornnatled to allow 
random data access. Available wilh standard 
inlerfaces such as SCSI [SASH. S-100, QIC 02. 
standard & Multibus, GPIB, RS Z32C, ISM PC 
and Apple 11's. Operating software 1$ also 
available for IBM’PC PCXT and Appio II, H plus. 
He and III. Send now for additional inlormatiofv 

adic 

Advanced Digital Information Corrpany 
723 9th Ave. Bldg. A Kirkland, WA 96033 

^800-638-0618 


EPROM 

PROGRAMMER 


«193 



IICtVAC 

5'WIt? 

•7 Bautts ■ 


T5 volt tWiVS 
.2716. 32, 
27&i 
27170 

•:007ee • : • 


* Alfows read, copy, verify 

• Personantybyjumpering 




<80518^0981 


THffliSflje o<yts stuo,> wttK rta 



36"W )t 24 D X 26H' H 


Handsomely crafted stand features a 
walnut grained plastic lammate top. mo¬ 
desty panel and tubular steel legs with 
leva El ng glides. Black baked enamel finish. 
ORDER Ho. D2830E.. . . Only $69.95 ea. 
Add S7.95 pBrstandforshipping and handling. 
N.Y. and Ca. add appUcabie sales laic 
PHONE TOLL FREE 800-645-6393 
NY 516-292-3400 OR MAIL ORDER TO: 

@CLOBAL 

638 Hemlock Dr., Hsrnpstoad. NY 1155Q 
As^ tor your FREE Computer Supplies Catalog 


FRBE CATALOG 


Circle 195 on inquiry card, 



ISOBAR...cleans up 
your line power! The 
most complete computer 
protection available! 

More features to prevent errors, false print¬ 
out, disc skips! Ohty isobar has 3-way spike 
protection, noise suppression for RFi plus 
isolated filter banks! Prevents components 
in your system from interfering with each 
other and erratic line power from damag¬ 
ing the system! 

Models $55 to $98. Free broehure. 
Call 1-312-842-6Q71 or write: 

INDUS-TOOL, Dept. BT 

325 W. Huron, Chicago, IL 60610 


Circle 17 on inquiry card. 


Circle 225 on inquiry card. 


The i//ffVnafe4/8 Switch 



• Ideal tar ftwilching ^erigl devices 
m Switc hes 20 sig nal tl n«B < RS-2 32^ 

« Cornputfir grads printed circuit board 

• Thrsa 25 pin teinale"0‘’ connsetora 

• Attractive bfu&hisdl aluminum cnclasur* 


Device A 
Device B 



-Common 


A/B Switch in Enclosure... $69.95 

Assembled PC Board Only..S59.95 


(S.QO i»atsg« & rumdlliva - NJ r^Pd^nKAdd G% 
salefitift Good t+irwaih Seplttnber 301H 

VISA/MaBlaiCardMHEX ^eao-^a:].SflSB 
lnN«wJatiM)i 201.377.^411 

PM I 

16 Passaic Avenue 
Feirfieid, NJ. 07906 


LSI C Compiler 

for 8080/Z80 

LSI C compiler is designed for programs 

with a small memory arxJ a shorter CPU 

time. 

★The object code ts comped; and is faster 
than leading X"' complers (Eratosthenes: 
13.4sec) 

★typedd, stalk, cast and initiaJizers are 
available. 

★The compiler and the generated code 
run under CP/MTM^ but also can be 
burnt into PROMs. 

★Price;$500 (FOB japan) 

CP/M H i ir^tdemark of Research. 


lor pamphfei write' 

P.O. Box 508 STA. CRUZ 
CA. USA 95067 

for further informatior} confacT 

LSI JAPAN CO., LTD. 

Z.2*-9 VOVOCl ^h«UYA4CU TOttYO (151] (APAN 
PrtONtt£Urir^2427 


CAN YOUR PC SPEAK? 


SC-&2 

^ Speech Synthesizer 

• Excellent SC4)2 speech 

• Six voices 

• Music & sound effects 

• Z-80 microprocessor 

■ Text-to-speech 
algoiithem 

■ Clock-calender 

• Centronics port 

• IBM game port 

• Educational 

• Adds life to programs 

• plug into any IBM slot 

■ Full software support 

PACKAGE PfifCE: $445 

Universal Computer Products 
P.O.Box 4229 • Irvine, CA 92716 


★ GREAT 
SOUND 

★ SMART 


★ FUN 
EASY 


Circle 369 on Inquiry cafd. 


Circle 278 on inquiry card. 


Circle 491 on inquiry card. 






























Alspa Computer, Inc. 


Price-perlormance leader fnctudes ZBOA, B" ds/dd drives, 3 
serial + 1 parallel port, wtnchesler port, networking Prices 
start below $1500. DEALER / OEM inquiries invited. 

SPEflAr^BnWnEGAflEFci^^^ 

7.45 10/ 6.95 50/ 6.55 100/ 6. T 5 

10/ 7 95 
10/4.90 
10 / 6.10 
10/ 7.40 
2.45 

4.90 

6.90 
6.90 


8.40 

5.15 

645 

7.90 


6502 

6502A/6512A 
6520 PIA 
6522 VIA 
6532 

2114-L200 
2716 EPROM 
2532 EPROM 
6116 2KX8 CMOS HAM 
4116 RAM 
4164 RAM 


50/ 7 35 100/6 90 
50/4 45 100/415 
50/5 75 100/5.45 
50/ 7,00 100/6,60 
25/2 50 100/215 
5/4.50 10/4.00 

5/6.75 10/6.45 

5/6.75 tO/6.45 

8 for 14 
6.50 
200 


Zero Insertion Force 2 4 pin St)Cket 

Hewlett Packard 

Write or call tor prices, 

Anchor 
Automation 
Signalman 
Modems 

FREE SOURCE MEMBERSHIP WITH SIGNALMAN 

All Signalman Modems are Direct Conoeci and include cables 
to connect to your computer and to the teJeptvone. Signalmart 
Modems provide the best price-performance values. 

Dealer and DEM iHqulrfet Fiilied 



Valksmodem 

f1S232 or Atin Cable br Volksmedem 

Mark 1 RS232 

Mark VJ for IBM Personal Computer 
Mark Vll Auto Dial/Aulo Answer 
Mark XII Smart ModeF 1200/300 


(791 

(99} 

(279) 

(159) 

099) 


OC HAYES Smarlmadem 

DC Hayes Smart modem 1200/300 



55 

9 

59 

179 

89 

295 

*219 

529 


FROM QUEEN for VIC 

t7D 

Apple Emulator br Commodore 64 

Calf 

STAT Stitistics Package for C64 

95 

Solid Oak 2 Level Stand br C64 or VIC 

29 

C64/VIC Switch (networking) 

125 

BACKUP VI .0 tape copier br CG4 or VIC 

20 

CARDBOARD/6 Motherboard ■ VIC 

64 

CARDSOARD/5 Motherbciafd ’ C64 

56 

CARD PRI NT Printer Inlerface - C 64/VIC 

64 

CARDBOARD/3S Motherboard ^ VtC 

32 

CARDCO C64/VIC Caicutaior Keypad 

32 

CARDRAM/16 RAM Expansion - VIC 

64 

Complete CARDCO Line in stock 


DIE and VIE IEEE Interfaces in stock 


BASM Compiler/Assembter for C64 

89 

apple—FRANKLIN 

ITEMS 

KRAFT Apple Joyslick 

4Q 

16K RAM Card for Apple 

59 

Solid Oak 2 Level Stand for Apple 

29 

Serial Card for Apple 

99 

MPC RAM/flO column card for tlE fAP/TXT] 

1 139 

Z80 Soflcard and CP/M {Microsoft) 

235 

RAN A Elite 1 with Controller 

389 

Parallel Pnnier Intertace/Cable 

79 

Apple Dumpibg [Micfo1ek| Printer Inlerface 

115 

Apple Dumpling will) 16K Buffer 

1GQ 

Grappler + Interface 

129 

Kraft Products for Apple in stock 


DC Hayes Micromodem II 

299 

PFS: File 

100 

PFS; Report 

100 

Vrdex 80 Column Card 

209 

Hayden Software for Apple 20% OFF 


Apple Blue Book 

19 

215-822-7727 _ _ 

252 Bethlehem Pike 11 R 

Colmar, PA 18915 ” 


Qcommodore 

See us tor PersunaL Business, anil Educational 
requirements. Educatinnal Discnunts avellalile. 

PEtSCAliiT '^"haselirlce 

Allows you to connect up to 30 CBM/PET Computers to 
shared disk drrves and primers. Completely transparent to the 
user. Perfect for schools or multiple word processing con- 
hgu rat ions. Base configuration supports 2 computers. Addi- 
Iwnal computer hooJ^ps $106 each. 

cMPACk/sfcp.“TiTs 

(ntBiliflent Termmal Package (or PET» CBM, CG4 

Includes AC I A H ard war e /ST O P Softwa re ___ 

vF2IEE^o Parallel IflterfTce 110 

Includes case, power supply, full &-tJil transmtsston. and 
switch seiectable cha racter c o nversion to ASCII. __ 

WIDEo'eNHANGER for CoffirnDdore 64 ^9 

Realise video quality equal or better than composite monitor 
using standard color TV. 

SCREEHMAKEflaOColu^^ 

Provides big screen capabliiiy lor business aE^lications. 

GENlilS Computer Carp 

VI Caniniller (br C64 as wellf 50 

combine wiih BSR modules lor home or business control 

COM SENSE Remote Sensing Adapter br CB4 or VIC 35 

COM VOICE Synthesizer br CE4 or VIC 139 

me lodes software for test to speech, pitch, etc. 

COM CLOCK Real Time Clock Mtib battery backup 45 


VtC 2D Prod ads and Soffunre ii 

Thom EMI Software 
ABACUS Software 
16K RAM for VIC 64 
VICTORY Software 
Sireei Sweefiers IVIC) 12 


Night Rider fVlC) 
Annihilator 
Adveniure Pack ll 
Educaiionai Pack I 
Strategy Pack I 


11 

16 

16 

11 

16 


n stock 

UMt Software 
HES Software 
Vanilla Pilot 
br VIC and Cfi4 
Kongo Kong (VIC) 
Cosmic Debris (VIC) 
Adventure Pack I 
Meiamarphosis 
Trek 

Grave Robbers 


27 

16 

12 

16 

11 

12 

12 


PAPEH clip Wnrd Prncessnf 109 

ORACLE Oab Base from Battefies Included 125 

Commodore 64 Programmers Reference Guide 16 

MlcmChess br C64—6 levels of play 19 

Computei’s First Book of PET/CBM 11 

C64 nr VIC SWITCH 1Z5 

POWER ROM Utiiilies for PET/CBM 78 

WordPro 3+/64 69 

WordPro 4+ - 8032, drsk printer 295 

SPELLMASTER spelling checker br WerdPro 

VISICALC for P^T. ATARI, or Apple 139 

PET-TRAX PET b Epsnn Graphics Software 40 

SM^KIT enhanced FET/CBM ROM Utiiilies 40 

Programmers Toolkit - PET ROM Utilities 35 

EASY CALC for C64 65 

PET Spacemaker H ROM Switch 36 

COPYWRITER Word Precesstir br C64 69 

2 Meier PET to IEEE Of IEEE 10 IEEE CaWe 46 

Oust Cover lor PET, CBM, 4040, or 8050 B 

CmC Interlaces (ADA1 BOD, ADA 1450, SAOl in stock] 
PmgnmmbB the PET/CBH tCompulefl — R. West 20 
Compute! First Book of VIC 11 

HES MODEM with Saftwart 65 

HES SeMwire and Hardware b sbek 
UMI products in slack _ 


RexRie for PET/CBM/C64 $110 

Database, Report Writer with calculations^ Mailing Lists. 
FORTH for PET/CB^full FIG model — Cargill/Ritey $50 

MetacompilerfarFDHTHfofi ndependent object code 3D 

KMFCFATCAniLi'b 95 

EABL br PET/CBM Disk-based ASSEMBLER __B5 

Super Graphics — BASIC Language Extensions 45 

Fast machine language graphics mutines tor PET/CBM_ 

RAM/RDM tor PET/CBM 4K S75 8K S90 

.>5 


Cam mild 9 re Public Domain Software far £64 



DISK 

SPECIALS 

Scotch (3M) 5" sstdd 10/ Z.ZO 50/ 2.00 100/ 1,95 

Scotch (3M) 5" ds/dd 10/3,05 50/ 2.80 100/ 2.75 

Scotch (3M) 8" ss^sd 10/2.30 50/ 2,10 100/ 2.06 

Scotch (3M) 8" ss/dd 10/2.85 50/2.70 100/ 2.65 

We stock VERBATIM DISKS 

Write for Gaoler and OEM prices. 

Seminal 5" ss/dd 10/ 1 90 50/ 1.85 100/ 1.80 

Seminal 5" ds/dd 10/2,55 50/2.50 100/2.45 

We stock Dysan disks 

Wabash 5'^ ss/Sd 10/ 160 50/ 155 100/ 1-45 

Wabash 5" ss/dd 10/1.90 50/1.85 100/ 1,75 

Wabash 8" ss/sd 10/ 2.00 50/ 1.95 100/ 1 85 

We stock MAXELL DISKS 

Write for dealer and OEM prices. 

Disk Storage Pages 10 for $5 Hub Rings 50 tor $6 
Disk Library Cases B"—3.00 5'—2.25 
Head Cleaning Kits 11 

CASSEHE TAPES^AGFA PE-611 PREMIUM 

C'lO 10/ 61 50/ 58 100/ 50 

C'30 _ _ _ 10/ 85 50/ 82 __ JOO^JO 

QATASHIELD BACKUP POWER SOURCE 265 

Battery back up Uninterruptible Power Supply with surge and 
noise filtering, The answ er to power problems. 

Zenith ZVM'l 21 Green Phosphor Monitor 95 

Zenith new color and monochrome monitors in stock 
MuftiPlar^lBM or Apple 185 

Quad board for IBM available 

Peachte xt 5 0 0 0 Software Packige 1 19 

PFS Suftware for IBM and Apple in stuck 

VOTRAX Personal Speech System 280 

VOICE BOX Speech Synthesizer [Apple or Atari) 
CompuServe Subscription (5 hours free) 35 

Dynax (Bmtherf DX-15 Daisy Wheel Printer 469 

i Eoh Prowri \ er Para H el Pri nt er 3 79 

PinasDftic 1090 Prialcrwith Carrespandince Mode 319 

US I CompuMOD 4 R F Modulator 39 

Daisywnter 2000 with 4BK buffer 1060 

Many printers available (Gemmi-Star, Brother, OK), etc.) 

We Slock AMDEK Monibrs 

Amdek DXV-lOO Plotter 590 

A P Products 15% OFF 

Walanabe inteltigent Plotter 990 6-pen 1290 

BROOKS 6 Outtet Surge Suppressor/Hutu Filter 64 

We stock Ekeclrohome Monitors 

Synertek SYM-1 Microcomputer 1B9 

ALL BOOK and SOFTWARE PRICES UfSCOUNTED 


Panasomc 12"' Monitor [20 MHz) with audio 
Panasonic CT-160 Dual Mode Color Monitor 


139 
259 

0S( Video Monttor^^Green nr AMBER 20 MHz hhrts. 
Dealer and OEM inquiries inirifed 

data 
systems 

HERO 1 H 0 hol (factory assem bled) 2145 

Z29 TenniRsI (DEC and ADM compatililel G80 
ZT-10 Intel Terminal with Serial Port 340 
ZlOO 16-bil/O-bit Systems in stock CALL 

We stock entire Zenith line. 



ATARr 

SPECIALS 

WE STOCK ENTIRE LINE—write ter prices. 

Software for Atari in stock 


WRITE FOR CATALOG. Add $1.50 per order for United Parcel 
We pay balance of UPS surface shipping charges on all prepaid orders 
{add extra for mail, APO/FPO. air). Prices include cash discount 
Regufar prices slightly higher Prices subject to change. 


Circl 0 8 on inquiry card. 


BYTE October 1903 615 



































































5«/4” DISK DRIVES 


TANDON 

★ TM 1004 

Single Sided. 4Q TRK/Sids 
Single Or Double Density 

* TM 100-2 

Doiit^e Sided, 40 TRK/Side 
Single Or Double Density 

CDC 

ir 9409 

Double Sided. 40 TRK/Slde 

Single Or Double Density 


»179®* 

Free Shipping 

»239»» 

Free Siupping 


»239<n 

Free Shipping 


Order Toll Free 

1*000-531 ^5475 {Outside Of Texas) 

(512) 2S0-l4B9(lnTem} 

‘ tf We CanT Snip The fiext Wofimg Day. 
W6 Wan 7 Take JJie Ortier .'' 
MasterCard * VISA * Check 
Texas Residents Add 5% Sales Tax. 


jCompuPcIcI 


Carp. 


13D10 Research Blvd., Sufte 101 
Austin, Texas 78750 


Circle 95 on inquiry card. 


FLOPPY 


DISK-DRIVE 


REPAIR 


Comnnand Services 
exclusively repairs 

Tandon and Shugart 

disk drives We are 
affordable, fast and experienced 

For service, coil toll free: 
1*800-782-5500 
In New York State call: 
1-800-3234800 

Command Services Corporation 

7143 Henry Cloy Bfvd 
Liverpool, New York 13088 
315-457-1432 


Circle 89 on inquiry card. 


Electronic 

Circuit 

Analysis 


• AC and DC analysis 

• Very (ast. optimired ma-chlne lariEuage 

• Worst zasE. sensitivity analysis 

• Sweep cDcnpdnent values 

• 64 N odes 

• Compare drcuits 

• Log or linear sweep 

• Full file handling 

• Full editing, error trapping 

• Frequency respome, magnitude and phase 

• Complete manual with examples 

• Transmission lines 

■ Complex y paramelers 

• Available for CP/M, MSDOS, TRSD05 

• Price - 5150.00 

Tatum Labs 
P.O. Box 698 
Sandy Hook, CT 06482 
(203) 426-2184 


ScreenWiz 

FULL SCREEN CONTROL 


An assembler subprogram you call tram your 
programs to handle screen inpul/output as 
IBM mainframes do. 

Define full screen format specifications 
outside your program, and call ScreenWfz to 
retrieve the formats, and do all the I/O for you. 

• One command Inmttdisplays a full screen 

• Use all qf your CRT video attributes 

• Define up to 24 function keys 

• Define templates for display and input, 

• Validate input while keying. Insert and 
delete characters to correct fields 

• Tab fields forward and backward 

• Draw figures using vertical field displays 

• Save memory as only one format needs to 
be In memory at one lime* Make the 
constants to display virtual, and they don't 
use any memory at all. 

• Build help screens. Call them with one 
function key then return to where you were. 

Awailabl* now tpr mast popular - 

BASIC 1 IBM PC 599 

COBOL I CP/M-BO 599 

FORTRAN f Shipping S 6 

PASCAL / Source code included 


inTERDflTfi 

15 TorcitLa St. Suite 700 
Tortmtid, Oitl. Cinedi M5C 2E7 
(416) $66-2136 ft^lt cetlflct tia order) 


SYSTEMS INC. 


Visa, WO 
Am. Express 


CErdo 237 Oh Inquiry card. 


PRINTERS 



Epson: 

HXBo. scatl 

FXBO. SCaf] 

Fxioo.. . . $Cail 

Star* Mi cronies: 

G«nJiil-1DX.. »299 

QenitnM6 ... *439 

Free Shipping Order Toll Free 
Jut Nantware Mae Faetory Wanantf 

1-800-531-5475 (Outside Of Texas) 

(512) 250^1489 (in Texas) 


iCompuPdd 


Corp 


13010 RBsearch Suite 101 
Austin, Texas 78750 


Circle 96 on Inquiry card. 


PUT YOUR COMPUTER TO WORK 


HTlBWRDBDf^ 



F)RbO( Si4 inri fiqvWiC Utw OptNX^ part Iwblfil ItCK 
mm fllrwlT] -Ntrliim W Tmm. VC'M iifidflirifl crniwaM, /igeoa 
rtrOAjCtiOn lOmicvlalBUvricQ^ Utlblff 

lUUfTI tAJOSARMKIT HZS 

naiOT IV MM WITH VISION KIT. tm 

Ados stMH^ Id dsleci marlen, KXIdm Mha ana rnazn, awpvrmwnl wtn 
padsiiF ifid cfwadflr <KognftXiri. PEfted lor bckocd ttik prntBcL 

VISION 1 nwoiuHiir stum vrSKM ktt . siM 


ffl 


SPECTRON INSTRUMENT 1 


134Z W Cedat Ave. Denver, CO 00fit231 

U^i 


REFERENCE-REPAIR 
FOR THE 

APPLE II® COMPUTER 

For tin Taclmtchen: Theory of operation, complete 
schemaiics (4ll revisions | scope & ttsi p«ni bocumen- 
taikxi with scope phoios & 1C logic guide 

For the HovIcb: Slep by slep disassembly instruc¬ 
tions for compuier ana disk drive. i.C rflptacennent 
charts, and irouble^shotHing Inlormatlon in laymans 
lerms 

The tirsi complete reference and repair guade lOr Ihe 
Apple U* Of Apple If Plus* Gomputors with Ihe Disk 
I! Drive St cerntroMer 

Money Back Guaranteed 

Orriy $45.00 postpaid (U S.) 

Diglipl Dell Visa & MasterCard Accepled 

3632 W Baseline C O D (add 165) 

Mesa, Arizona 3520^ Outside U.S. (Add 3.50) 
(6(3Z) B3t-5D64 

Coming Soon: Reference Repair for the 
Apple He* itfretnkUnAQeiOOCf^. 


Circle 149 on inquiry card. 


CONVERSE S COMPUTER 


ATLASn A FULL lUPLEMlNWION Qf HHglABl ^ LIZA prQQrann IS 
now ■ivsilat>l« Id run on nucmcDfnpiJter' 

Createtl a 1 UlT in I'See. ELlM Hra Epecoms Ihs iM»rtd'& mo^ CBtefarated 
srtHici«r iniBlIWITTO dflrnDrtiti»lKrtt Rf^grirfi euZA ** II no«-djrecthffi 
EHyctvOwapnt wno anBiyzw BBch ^atvnenf as VDU typn il m ana ItWi 
wiHi hat Own earntnnnt or qu^Ek>n-and tier TBrnodcG ara 

oken artiwtingly appiVpri|l||< 

PrygriRij Id run on i 1«if^ nuirtham^, ELIZA 1U4 Afcrftt bClDrs tHSn 
auBitabla 1o petsonal CDnipular uurs ffxoepl irv gTsally BEriiJODU c^n 
vSTUpfif lacking the sofitii^catiDn wlucli inads the onvinBl piDgrarn bd 


How, ma nw micJOHnupuPar i^nkjo pof the FULLpQii^r and 

raiMie of expression cf fha oriokial *s twing dHsthI at ttia intindwlorv 
pnea ol onty S2S. And i ^ nant to EInD out how stie does n Icr tsach 
her 10 do moral, w will induda Iht comidalia SOURCE PROGHAM lor 
only ISO BddiDonal. 

OdHf yiMf copy dI EuZA today and you'll never again wonder tuTN TO 
EUttpond whan you haS-f <0ffl»na fay; ‘'□Isay kat f see wtial this com- 
puter ot youfs can achiahy del" 

ELUA tE AVAIUeLE IN TNE FOUOWINO P^UAIS: 


ARTtFICIAL INTELLIGENCE RESEARCH GROUP 

Q2t North La Jalla Avenoe. Dept 8 , , 

toi Angatof. CA soD4e 4 ||||Pm; 

I2t3] 654^2214 

MC, V1$A and chectes accepted ' — 




Circie 45 on inquiry card. 


SMITH-CORONA 

MomuTy Correct III Messenger 

Printer A Typewriter 




• nS2S2 Serfel Dr 
Centronics Parallel 

• Multiple Pitch ID, 12,15 

Order Toil Free; 

Free Sliipping 

1-800-531-5475 (Optsk)e Of Texas) 
(512) 259-1489 (Ir Texas) 


CompuRcIcI co,p 


CIrde 4SB OR inquiry card. 


Circio 439 on Inquiry card. 


1301D Research Blvd., Suite 101 
Austin, Texas 787^ 

Circio 97 on inquiry card. 




























































Apple Coimtiy Ltd. has your Number for 






I/Ve mill try to meet or beat any advertised price! 
CALL US .. WE CAN HCLFI f-800-222-2602^ 


For technical assistance, order status and California calls (619) 765-0239 ^ 

Apple Country, Ltd., P.O. Box 1099, 2602 Washington St.. Julian. Calif. 92036 ^ 

Term s' We a cc e pt A miertcan E x press. N a extra cha rga for Vi sa / M aster Card, Cash i e r ’ s Check, '* 

personal check (allow 2 weeks to clear) Shipping 8f Handiiog: 5% ($5 rnio ); APO FPO Alaska 
HawaiT & Monitors 5% ($IQ min,) Foreign orders 15 % (^ t 5 nriia ,5 All items are new with / 

manufacturer's warranty. Prices are subject to avaitability & change without notice. Purchase order 4 
must include check California residents add 6% sates tax, Ser>d S! (good toward first purchase] for ' 

new fall catalog. ' ■ . = 

Apple CounUv, Ltd. is u DISCOUNT MAIL ORDER HOUSE fur the fuiero computer industry^^S 

and fs a California corporation not affiliated with Apple Computer Inc. Apple is s trademark of Apple Computer Inc. 


Circle 41 m inquiry card. 


COM ILEX 


NEC 
HEC 
NEC 12" 


MONITORS 

AWDEK COUOR 1 PI.US 299,S5 

AMDEK COLOR It 439*^5 

AMOEK COLOR II PLUS 449.S5 

AMDEK COLOR Ill 3&9*95 

IWDEK COLOR W 749*95 

AMDEK VIDEO 300 (GREEN} 134*95 
AMDEK. VIDEO 300 (JLMBER} 149*95 
lyflDEK VIDEO 310 (AMBERJ 164*95 
BMC 12Aa 12" GEiEEM 89*95 

BMC 12EUN 12" GREEN 139*95 

BMC AU9191U 13" COLOR 299-95 
BMC 1401 13" RGB COLOR 349-95 
BMC AU9191HU 13" RGB IBM 629*95 
COMMODORE COLOR MONITOR 269-95 
COLOR W/SOUm> 294*95 
fil-RES AMBER 149-95 
RI-RES GREEN U9*95 
MI-RES YELLOW 144*95 
9" GREEN 129*95 

12" GREEN 149,95 
13" RGB IBM 379*95 
13"RGB COLOR 369*95 
GREEN S9.95 

SCREEN 154*95 

GREEN 109*95 

LO-RES COLOR 299*95 

NEC 12" AMBER SCREEN 164-95 

NEC 12" COLOR - IBM 539*95 

PRINCETON GRAPHICS Hit-12 489*95 
CUADCHROME RGB FOR IBM 527-95 
SAKATA 13" COLOR 264*95 

SAKATA 13" RGB COLOR 519*95 

SAKATA SOPER RGB MONITOR 719*95 
SAKATA 13" GREEN 104*95 

TAXAH 12" GREEN 124*95 

TAXAN 12" AMBER 129*95 

TAXAN RGB VISION I 294*95 

TAXAN RGB VISION 111 494*95 

KEHITH 12" GREEN 99,95 

ZENITH RGB COLOR MONITOR 579-95 
USI 9" AMBER MONITOR 129.95 

USl 9" GREEN MONITOR 119*95 

USI 12" GREEN MONITOR 139*95 

liSl 14" LO-ftES COLOR 289,95 


MODEMS 

ANCHOR HARK I (RS-232) 79*95 
ANCHOR MARX II (ATARI} 79*95 
ANCHOR MARK III {TI99/4A) 99*95 
ANCHOR MARX V (OSBORNE) 94*95 
ANCHOR MARK VI (IBM PC) 199*95 
ANCHOR MARX Vll {RS‘‘232} 109*95 
NOVATION J-CAT 104*95 
NOVATION 212 AlflO CAT 579*95 
SMARTCAT 212 (UUO BAUD) 429*95 
SMARTMODEM 300 MUD 194-95 
SMARTMOOKM 1200 BAUD 484-95 
SKARTMODEM 1200B - IBM 449,95 


PRINTERS 


ANADEX DP-9501A 

AHADEX DP-9925A 

ANADEX DP-9629A 

ANADEX WP-6000 

ANADEX WP-6000 TRACTOR 

CENTRONICS 352DP 

COMREX CR-1 DAISY WHEEL 

DAISEYWRITER 2000 

DIABLO 630R155 

EPSON PX-30 M/TRACTOR 

EPSON RX-BO 

EPSON PX-100 F/T 

GEMINI lOX 

GEMINI 15 

GEMINI STK-8Q 

GORILLA BANANA PRINTER 

IDS HICHOPRISM 

IDS PRISM 132 

IDS PRISM 132C - COLOR 

JUKI 6100 PRINTER (P) 


NEC 8023 PRINTER 
NEC 8025 T20 CPS T36 
OKIDATA MICROLINE 80 


OKIDATA PACEMARK 241 OS 2499,95 
OKIDATA TRACTOR 00,32,92 49-95 
OKIDATA 32A W/GRAPHICS 449,95 
OKIDATA 83A W/GRAPHICS 699,95 
OKIDATA 34P 1049*95 
OKIDATA B4S 1129*95 
OKIDATA 92 494,95 
OKIDATA 93P 929,95 
OKIDATA 93S 994-95 
OLYMPIA TYPEWRITER/PRINT S19*95 


COMPUTERS 


1074,95 

COMMODORE 04 

LOWJ 1 

1319*95 

COMMODORE 1541 DRIVE 

LOW! ! 

1549*95 

ATARI 600KL 

$CALL 

1429*95 

ATARI 800XL 

$CALL 

2199,95 

IBM PC & JtT 

LOWl J 

144-95 

COLUMBIA VP PORTABLE 

2349-95 

1799-95 

COLUMBIA COMPLETE SYS. 2649*95 

729.95 

IBM-PC COMPATIBLE 

SYSTEM 

1129*95 

128K, 2-DS/DD DRIVES, 

KEYBOARD 

1704*95 

AND COMPLETE SOFTWARE PACKAGE 

LOWIl 



LOWl 1 

CORVUS CONCEPT MCGSODO $4999 

LOWU 

256K, 8“ FLOPPY 

DRIVE 

LOWl 1 

COMPLETE SOFTWARE 

PACKAGE 

LDWi 1 

BI-DIRECTIONAL 8^1/2X11 SCREEN 

LOWl 1 

CORVUS CONCEPT 512K 

$5,095 

189.95 



479,95 

CORONA DESKTOP PC 

LOWl 1 

1299-95 

IBM-PC COMPATIBLE 

SYSTEM 

1499-95 

120K 2-DS/DO DRIVES, 

KEYBOARD 

549.95 

COMPLETE SOFTWARE 

PACKAGE 

779,95 

CORONA PORTABLE PC 

LOWl I 

1289,95 



1499*95 

EAGLE PC 128K GYS'IEM 

2249-95 

1754-95 

KAYPRO IT 

1399 * 95 

459.95 

NEC APC-H01 

$2495 

, 719-95 

NEC APC-H02 

$2995 

339-95 

NEC APC-H03 

$3749 

1999-95 

NEC APC-MPSt 

$4995 

2199*95 



2329.95 

PIED PIPER I 

1074.95 


APPLE // 

EASY-SO BO COL VIDEO CARD 
FULLY VIDEX COMPATIBLE 
WORKS WITH WORDSTAR, HBASE, 
SUPER-TEXT-PRO, BASIC, CP/H, 
PASCAL* SPECIAL INTRO PRICE 


419-95 

1549,95 

344*95 

619,95 

979-95 

1399*95 


PANASONIC KX-P1090 
printmaster (daisy) 

PRCWRITER 1 PRINTER 
PROWRITER IT PRINTER 

c ITOH auaoBp 

QUME SPRINT 11/40+ 

SANYO PH5500 DAISY WHEEL 579,95 
SILVER-REED DAISY WHEEL 799,95 
SMITH CORONA TP-1 499*95 

STARWRITER DAISY WHEEL 1099.95 
TOSHIBA P-135CI 1649.95 

TRANSTAR 315 COLOR 449-95 

TRANSTAR 130 IBCPS 729*95 

TRANSTAR 140 40CPS 1229.95 

EPSON SERIAL (RS-232) 134.95 

GRAFITTI CARD S4 * 95 

GRAFPLER 119,95 

MICROHUFFER II 16K 194*95 

PKASO INTERFACE 129.95 

WIZARD BPO 16K 129-95 

WIZARD SOB T6K 179-95 

OTHER PRINTERS AVAILABLE 


Z-80 PORTABLE COMPUTER 
INCLUDES 64K RAM IMS DRIVE 
SOFTWARE INCLUDES! 

CP/H S; PERFECT SERIES 

SANYO WBC’1100 1529*95 

TELEVIDEO 16-BIT DESKTOP 
128K ROBB 5MK2 DUAL 36OK DRIVES 
INCLUDES CP/M $3499.95 

TELEVIDEO 910 TERMINAL 594*95 
TELEVIDEO 925 TERMINAL 789*95 
TELEVIDEO 970 TERMINAL 1199*95 

XEROX 820-11 $2899 

ZENITIi Z-120 ALL-IN-ONE 
BUILT-IN GREEN SCREEN 
DUAL DRIVES SPECIAL $2999.95 

APPLE //e HOW AVAILASLe 

PLEASE CALL POR OUR LOW PRICE 

FRANKLIN ACE 1009 W/COLOR LOWl1 
FRANKLIN AGE 1200 SYSTEM LOWl1 
ROMAR II (APPLE CLONE) 549,95 

DISKETTES 

ELEPHANT DlSKeriES SS/SD 16-95 
ELEPHAm* DISKETTES SS/DD 19*95 
ELEPHANT DISKETTES DE/DD 25,95 


4TH DIMENSION DRIVE+CTRL 
4TH DIMENSION DRIVE-ONLY 
HAYES MICHDMODEM II 
KENSINGTON SYSTEM SAVER 
RANA ELITE I W/CTHL-CARD 
RAHA ELITE II tt/CTRL 
RANA ELITE III W/CTRL 
SOFTCAHD (Z-SO CARD} 
MICRO-SCI A2 W/CTRL^CARD 
ASCII EXPRESS PRO 
BPI GENERAL ACCOUNTING 
DATAETAR (HEQ Z-SO) 
dBASE II (REQ, Z-SOJ 
INFOSTAR (REQ Z-BO) 
REPORTBTAR (RBQ Z-80} 
SENSIBLE SPELLER 
SPELLSTAR (REQ Z-«B) 
SUPERCALC (REQ Z-80} 
SUPER-TEXT PRO 40/80 
VISICALC 3*3 
WORDSTAR W/APPLICAED 

IBH 

LOTUS 1-2-3 
dBASE II 
FRIDAY 

HOME ACCOUNTANT PLUS 
QUADLINK APPLE EMULATOR 
SMARTCOrt II 
MICROSOFT MOUSE 
PEACKTEXT 5006 SER*9 
PERFECT WRITER 
VISICALC 256K 
CBASIC COMPILER 
MULTI-TOOL WORD W/MOUSE 
VER3AFORM 
g-BASE 

WORDSTAR 3*24 
INt*OSTAR 


239*95 

199*95 

259*95 

64*95 

359*95 

509*95 

649.95 

234.95 

319.95 
89,95 

294.95 

194.95 

449.95 

319.95 

239.95 
04*95 

164*95 

189*95 

69*95 

174-95 

324*95 


LOWl I 
429*95 
199*95 
99,95 

489.95 
89*95 

134.95 
259*95 
189-95 

179.95 

399.95 

339.95 

259.95 
139*95 

349.95 

349.95 


CGHHODORE $4 

CALC RESULT ADVANCED 119.95 

CARDOO PARALLEL INTERFACE 64.95 
CfiOPLlFTER 34*95 

DATA20 ZED VIDEOPAK 224.95 

DATAEETTE RECORDER 64*95 


FORT APOCALYSE 
FROGGER 
HRS MODQ4 I 
HOME ACCOUNTANT 
JAWBREAKER 
JUMP HAN 
GRIDRUNNER 
FUAROH*S CURSE 
HESMOK 
SCRIPT 64 
VANILIA PILOT 
VIC/64 SWITCH 


27,95 
27,95 
64.95 
59*95 
27.95 
27*95 
27*95 
24*95 
27-95 
79-95 
24*95 
119*95 


- 800 - 222-^2 






CompuStar Users! 


SLPERtETTER is for you! 

It's the exching b4'monthly packed with 
technical tips, feature articles, display and 
classified ads plus hardware and software 
reviews written just for the Super Brain 
and CompuStar user. 

Now ifi our third year, ws offer: 

■ Substantial DSCOUNTS on popular 
nationally-advertised CP/M software, 

■ A full line of hard-to-find enharced 
PROMS, BIOS's and GRAPHICS 
packages. 

■ A direct link to thousands of Intertec 
computer users around ttie world. 

Subscriptions: $25 In USA 
$35 foreign 

(Back-issues available at &3,50} 

To order, call or write; 

SIPERLETTER 

P. O. Box 3121 
Beverly Hills, CA 90212 
{2131 277-2410 


Girds 10 on inquiry card. 



Circle 526 on inquiry card. 



Circle 424 on inquiry card. 


80 CHARACTER VIDEO BOARD 
• WORDSTAR/dBASE 11 OPTION 
• TYPE AHEAD KEYBOARD BUFFER 



• 25 LINE NON-SCROLL OPTION 

• Z80 CPU and 8275 CHTC S-100 

• CHARACTER GRAPHICS 

• ADAPTABLE SOFTWARE 

- ORDER ASSEMBLED & TESTED OR 
PRE-SOLDERED {ADD YOUR tC's) 

VD0 —A2 bare board from $49.50 

PRODUCTS CO, 
(312-359-7337) 

P,0. BOX 601, Hoffman Estates, IL 60195 
add $3.00 S&H, 3% for Visa or Mastercard 
Illinois Res. Add 6% Sales Tak 

WOnoSTAft IS a tra<ientafk ot M<crofVx? INTEPIN'L CORP 
<ieASe IS a Sfademark of ASHTON TATE CORP 


SAVE BIG ON MEDIA! 


SENTINAL^^ Complete witti hub rings and 
lifetime warranty 

Single sideti/Single density 5Vii" $18.70 hx of 10 
Single sIded/Double density 5W $20.70 bx of 10 
Double sided/Double density 5W' $27.80 bx of 10 
Single sided/Double density 8" $29.70 bx of 10 

Double sided/Double density S'* $36,70 bx of 1{) 

BUY DISKETTES IN BULK & SAVE! 

ZaW for Pricing^From $179.00 Case Of 100 


SEND FOR OUR ALL NEW 
CATALOG! IT’S FREE!!!!!! 


HuBdreds OF BK Baiyaias: 

Perifihefals • Software * Games < Accessories 
Siqiplies * Furnitures 

cm TOOMY! 

A 1-800-527-3475 W 

Depl. D-L 4m H. Central EjqMv. IticharCHin. n T5080 


^ ACCESS UHLfMITEO 
MfCftO SHOPPIMG CENTER 


Circle 11 on inquiry card. 


PUBLISHABLE QUALITY GRAPHS 
on MOST DOT MATRIX PRINTERS 

Requires go Graphics Screen 
Line Graphs and Scatterplots 
Easy to Use. Excellent Manual 
CP/M SO, CP/M 86 
Most disk formats 
Price: S50 Manual Alone: $10 

l^taPlotter from Lark Software 

7 Cedirs Rd, CAldweO, N J. 070D6 

C20i) 236-7552 Vis*. M/C 
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BUYING A COMPUTER 
FOR CHRISTMAS? 


SPENDING $500. $1500. $3000? 

REST SPEND $9.95 AND FIND OUT 
WHATS AVAILABLE AND HOW THEY 
COMPARE. 

THREE PAGE IT * ZT CHART SHOWING 
MOST WELL KNOWN COMPUTERS AND 
MANY OTHERS. LISTS CPU TYPE, 
OPERATING SYSTEM, DISK SIZE & FOR¬ 
MAT, SOFTWARE AVAILABLE, MEMORY 
SIZE, KEYBOARD DESCRIPTION. DISPLAY 
SIZE AND RESOLUTION, OPTIONS, PRICE, 
ETC. 

2^$9.95if. 

AYEWtPS 

DEPT. B3W 
P.O. BOX 10937 
DENVER, CO a0210m37 



US Robotics 
Modems 

300/1200 Baud 
Autodial/Autoanswer 

Password..... S3 35 

Courier (for OsbomeJ.,......,,.S37B 

S-100 (for S ^QQ Systems).....$335 

Autodial 212A.......$42i 

Telpac Communlcallon Software.$ 50 

Morrow MicroDocision 

{Includes &4K Ram, ZBOA, CP/M, Wordstar, 
Spelling Checker, Logicalc, BaZic, and 
Microsoft Basic) 

M02 t2-200K Drives w/Personal Pear])„..$B0S 
MD 3 (2-3S4K Double Sided Drives w/Personal 


Pearl and Quest..$1140 

Deci sion 1...,.$Cal I 


XL Systems 

e Division ql Date Inrarmatlon Systems, Inc. 

967 East 4B00 South Suite 4-C 
Salt Lake City, Utah 84117 

Mastercard 801 - 265-0454 

$3 long tf/sl, credit w/purchaso 


ClfTCle 136 on Inquiry card. 
























































IBM &'/V' SS DO 
VERBATIM $^01 SS 
VERBATIM S50-01 DS 
MAXEll M01 S3 
MAXELL MD2 DS 
Rip Storage Box SVt" ISO disks} 
BULK SPECIAL SS 
With Sleeve ajod Box 1! 


HaMSiasis&i 


MODEMS 


Circle 16 Of> inquiry card. 


HAVES 


Smanmodem 


30Q 


said 


Modsm 


Soltware 


(Bibove 


Smarlrnodefn 


izdo 


PC 


Solbware 


laboveli 


Smartmodem 


12006 


44S 


Smartoorn 


Sdianmodem 


Cabe 


TOa FilEE 

80 IHi 54 ' 4 i 230 


910^1565 


T^MS: MU. Cwkwra Clwi*. &ai* Vvife Peraonsl cr»Clia fiEHicD d n d i ■ nA 4 

altawi iweeka kx processing Includa DrirorsLtcensaandcredM MAIL UKUtK: V.t>. Hgj 1 fSiS IrVmC, LA iZHd 
card is Visa, AMEX. CB «« 3% Mf«i Add 3% r i-j- ^ ^ m a. 

ahippmg A handling or $a.5d, wfwhsvsr is greaaEr. Aria 10% tor BfltaiL 13T0 E. Edlllffetf SafllS AflEi CA 9Z705 

( 714 ) 5584 S 13 

S42 W. TrimlilB, San Jaaa, tk 95131 

flaUB fXHcei v«y. are nol >n aulhoriud IBM jjiits'k iub imn 

\m '■ tnmnwk of Intsmawjnsi Suainese Uachnoi. i U 


lomgn vdws or US Parcal PriSI. kidude TalophOne numbor 
COOa, Priced t 9 ctnainge Wltnoul notlcs. Sants llema 


ADIS\]NCED 

CXIMPUTER 
RQDUCTS 

Serving Computer Professionals Since 1976 




HARDWARE 


I AST |lM«Dki»' Cwt Uat 

PyN MQ064 (64K. S. C) 306 

rCombOptua ' Card 
P/N mC 064SPC (MK, S, P, GJ 39S 

iPC 1^ Plua 11" Card 
P/N \iO (C, 3} 165 

I «"SU PACK " 

PfN SP064SPC {64K, S, P, CJ 
I CQEX Exiender Card 46 

Prototype Card &9 

I HERCULES 

Hercules Graphic Card 

( MOUSE SYSTEMS Mouse lor IBM 
MK^ROSOFT 
Ateuse plus Mutliloal Word 
ORCHID 

Hl-Ras Graphtcs AdaplOf 3^ 

I PERSYST Spectrum {^256K) 

P/N 3P64, (64K. Ctk. S. P) 

I P^LAMFRONICS Cdlor Card 
I QUADRAM Ouadboard <64<256K} 

P/N Q€4, 64K W.'4 PuOCtiOns 3S5 

QuadLInk Apple Cant 660 

Ouadboard 64K 
Microfazer Print SLitler MP-64 
Quadchnjme IHIres RGB] 

QuadUnk IIBM to Apple) 
ftIXON ^212A Modem I/O 596 

S3M Transmodem 1200 
USI Multidisplay Card 
VISTA "Multlnrd"" {exp. 


ACP 

S2TS 


319 

399 


P/N ^'064 (64K, Clk, S, P| 
P/N V-2S6 (256K, Qk, S, P) 
I ■'^liaidcard'"' (up lo 576K) 

■ P/N V-576'64K 
P/N V-576^676K 

■ •"PC Maatar" (10 I/O} 

|a''PC Extender" (up to 10 I/O) 


395 


229 

399 


iDMy 

I evf200 0,2 Cartridge Drive 


PRINTERS 


COEX aOFT eocps $299 

DVNAX Daisywheel 
I SILVER REED 

EXPSOO 132 Column 
STAR UtCnONtCS - NEWS 
Gemini 10X 120cps 399 

Gemini IS 15" 599 

I EP30N FXaO 639 

FXtOO 096 

BROTHER HR'P6MC 1195 

OAISYWRITER 1496 

TTX Dai$ywr»el 
NEC Spinwnter 3550 
IBM pC to Psrallal Cable 60 


MONITORS 


IAMDEK CORP 

300 Green 12" 

310 Amber 12" 

Color I CompQsiledlitachi 
Color II RGB HI'Res 

SMC 

12" Green 

I PRINCETON GRAPHICS 

RGB IBM LookalAe 


DISKETTES 


COMPUCABLE 


ard fl. E>rivB Covers (set) 


Keyboard 
CURTIS 
PC Pedestal 

PG5 or OuHdcbrofTie Adaptor 
Vertical PC System Stand 
IBM Mono Extension Cable 
Keyt>oard Ext. Cable (3-9') 
EPD PROTECTION DEVICES 
Tbe Lemon (Surge Proteclor} 
The Peach (Surge Pholeetor) 
The Orange (wiin EMt/RFI) 
The Ume 
INTEL 90B7 1C 
KOALA PAD 
KRAFT Joystick IBM 
RAM EXPANSION 

1GK Molherboanl (16 iC's) 
64K Memoiry Exp. (9 IC's) 


TIME SHARE SERVICES 


43 

69 

122 

76 

199 

99 

46 


SOFTWARE 


dBASE M 

$39900 


Condor 

$38000 


SuperCalc 

=^99°° 

SuperCalc 2 

M 79°° 

Multiplan 

®189®° 


Wordstar 

$29000 


Lotus 1-2-3 

Call! 

T. K. Solver! 

Call! 

Flight Simulator 
$^000 

Context MBA 

Call! 

Computer 
Inovations 
C86C Compiler 

^369®° 

Copy II Plus 

^32®® 

VIsiword 

$289°° 


COMPUSERVE Subscription 
SOURCE Subscripitort 


Digital Research 

I Pascal MT + B 6 ........ $ 295 . 0 Q 

Concurrent CP/M S 6 _ 2 S 0.00 

ICSASIC 86___149.00 

Plu 3 More Oreet 
Software Values 
In Our 

1983 OatalogI 
Send For 
Vour Oopy NOW. 




!f You’re Thinking IBM PC", 

READ THIS! 


COEX Combocaid II 

★ 64K to 256K RAM 

★ ASYNC Serial Port 

★ Clock/Calendar w/NiCad Backup 

★ Parallel Printer Port 

★ RAMDisk Software 

★ Spooler Software 


64K -*229 


256K -*399"” 

Zero “K” Version Available Only $199.00 

PLUS! . . .with Purchase of either 
Memory card above 

SUPERCALC™.only $89.00 (195.00 value) 

Disk Emulator.FREE 

Print Spooler.FREE 

ACP PC “FEATURE OF THE MONTH” 

1, D«SKMASTEH'“, Disk ContFoUer for tBM PC or XT adds both 5%" and B" 

Happy drives. Complete wilh Soltwaie. Same card carl also handle Ll 0 t ACP 
the Amlyn 6,2 Mb Cartridge Add-on Subsystem .$299 $109 

2, VISTA 12MJ with DiSKMASTER". 3900 

3, MAR '■SUP'R EXTENDER'"". IBM PC & XT Expansion Chassis ■wilh (6} Siots, Power 

Supply and Fan. Your pricel!' only $430.00. You cannot afford to live without one. 


DISK DRIVES 


TAN DON 100-2 

PC Compatible * Double Sided 

$28900 

QUME 142^/2 High 

PC Compatible ■ Double Sided 

$ 249 ®o 


SEND FOR YOUR FREE 1983 CATALOG 








































Surplus S' 100 Video DigltUers 
Godbout System with RCP/M Software 
Digitsj Qrsphiics GAT 400 Hi res ^id«o digitiser and 
color, raster display boards. Four^blt frame-grabber, 3 
color maps (VM-mi, RQS, NTSC. RCGU and most 

Other features.. ..14^2543 

Digital Graphics CAT-200 with most fealures of 

CAT 400. .....S3,2M 

DigllaE Graptiics CAT-1 QQ AfiCFMPSTX (NTSC and 
RGB oulput, comouriog. frame grabber, characlar 

ganerator, etc.). . ......- -..$1,250 

CAT display HAMS ere l2aK, 64K. and 3214 respective¬ 
ly. CAT-400 displays 240 K 4-blt plxets (512 x 4001. 
CAT-200 and 400 hava 16-mlttion-color palette using (^ 
1K color-mapping memories. 

Sony Trinitron 15" TV modified to accept analog RGB 

or NTSC. M50 

RCA lOOSJl” B/W hi-ras TV camera w3Fu)l 1.4^25mTn 

tens ... $750 

Godbout 22-siot &100 frame, Shugart 4000 20h4b Win¬ 
chester wllh Morrow controllar, Duel 6" Qume DTO'e 
(T.2 Mb eacti) with Godboul Oiskl, Godboul B Mhz 
2-SO. Interfacer II (2 serlBl ports}, 64K static FAM17, 
and PM Ml SOOfASOlBOO Baud modem in 19" rack plus 
TVi-920C CRT, CP/M 2.2, and CBIOS source. Opera 
tional RCP/M soltware on reguest. Online now at (2i4) 

531^74 . $4,900 

Ail hardware and soMware documenladon Included. 
For full iisl and details circle raadat service number or 
conlacti 

D. C. Crane, Inc. 

P.O, Box 8026 H 

Dallas, TX 753B0-2614 [214) 931-2669 


Circle 132 on inquiry card. 


Computer Softwoza' Associates, cm 
BBtcrbljrshed software house, sup¬ 
plies software for COMMODOHE, 
APPLE, and IBM home computers. 
eSA is currently looking to expand 
its product hose of serious progrcims 
in the areas of home, education, 
and ofhee- 

Computer Software Associates offers 
over 30 years of market experience, 
worldwide distrihutioii, innovative 
packaging, generous royalties, and 
programmer support. 

Interested progiainmers should 
contact Mike Mohan, Product 
Development Deportment, Com¬ 
puter Software Associates, 50 Teed 
Drive, Randolph, Massachusetts 
02368 Tel (G17) 9G147D0, 

^^COMPIITER 
SS SOFTWARE 

ASSOaATES 


Circle 114 on Inquiry card. 


HCXBDAISV^** 



HEXADAISYTm la a hexa- 

declnial circular slide rule with 
waterproof printing. The device 
calculates the offset for relative 
addressing used In many micro¬ 
processors, adds and subtracts 
hexadecimal numbers, calculates 
13'a complements and converts 
decimal to hexadecimal numhers 
and tack. HEXADAI3Y™ with In- 
structlons Is available ppd. for 
I4.0S, (CA res. add 1.30) from 

HCXADAtSV™ raOIMICTS 
P.O, Box 153&, Logww deoch, CR 9265t 
T«l. 714494-8342 


PERIPHERALS 

FOR 

APPLE 11 AND 

lie 

ONE YEAR WARHANH ON ALL ITEII8 



BARE 


EACH 

BOARD 

AmE/SHUtART DRIVE |5'A"| 

$199 


BESK tORTRQLIlR IQOt t2-U\ 

59 

1 Zl 

BO COLUMN OARD 

13^ 

29 

(VIDEX EgU1VAL£NT) 

132 CDLifMN CARD [\l+ OR lie} 

CALL 

52 

(bLTRATERM EOLIIVAlTHT) 

8 D mUMN WITHE4KMM 

129 

29 

(FOFLUe 

PRINTER INTERFACF WITH tBK 

CALL 

29 

TO e4K BUFFER AND GRAPHICS 
(APPLE DUMPLING EQUIVALEKT] 



MULTTFUNCTiaN CARD 

136 

29 

(PAfiALUL, SERIAU BSn, CLOCX) 
(VERSA CARD EQUIVAirNT) 



APPLE lie BARE fiOARD 

5%" FLOPPY DRIVE ENCLOSURE 

17 

175 1 

zna HnrcAnii 111 + amo 114 

9 B 

29 

1 MICROSOFT EOUIVALEMTl 



CQLDRAQO COMPUTER PERIPHERALS 

R. R e, BOX 7-0 G OLD EN, CO flCM 01 

( 303 ) 278-7172 



Circle B7 on inquiry card. 


THE CLOSER EPROM DUPlfCATOR *69.^^ 


i7m 

im 



nnpr SA1FLE STAND Aicmt dHPmAtlON 
77 IS aillT M POWETt sumir 
OftlQ DOUBLE PItOGRMt CYCLE 
DIPSunCHPTRSONAlIlT 
I^AL NO MODULES 79 Bin 

I^RAMS LfDiNDOrOR Fimr & RESET aLfCCire 

amraOBE BOWWCMTROllFH ftAt DVtR THE 

WnWENUIKM *14 95 P«®lt OR LOCAL 


SOEEN PRDKF15 
SfORES BASIC CM1 
MACHINE PROGRAMS 
HE tlSAaLF CMTflfiGFS 

CARTRIDGE 

PROGRAMMER 

'79,^ USER FRENDtr 

WURKS WirH'^ROGAlO 
bVUDN 

iW MFMQRT 
DtPANSION 
REOUiREI] 


5 on MDRt 
*19.9S ta. 


VK TO VC OR m 
MO COMEEIT CHAffijER 


JJH FLEET *29.95 


*49 35 

MIGHTY 5 


SIM EHEMV SHIPS 
SPY MD« 
SHMAltS 


LOW 

DOS! 


5 fUU SERVICE EXPANSION CONNECTORS 
SOFTWARE CONTflDl LIE BlOD! ENABLE lINES 
□IIAL BESET SWrrOIES: FOET VIC OR MJGHTV ^ 
iDOlO CONNEODRSI USES SFVTRAL DAMES DH RAM CARDS At DNET 

These and other fine products avai/atfe from: 

QUEUE PRODUCTS 

fS13}S4&^666 

BOX less / DEARBORN, Mt48t2t 

DEALER maumv REOUESTED - 42S 


PROMPT DEUVERYJ AMD 

TRY TO BEAT THESE IC PRICES' 


64 K 

DYNAMIC RAM 

200 ns 

55.27 

e4K 

150 ns 

S.47 

64K 

120 ns 

655 

TGK 

200 ns 

1,49 

37120 

BPnOM 

300 ns 

SI 9.20 

2764 

250 ns 

635 

2732 

450 ns 

3.89 

Z732A-2 

200 ns 

5.67 

2716 

450 ns 

3,19 

2532 

450 ns 

4 60 

6264P-15 

STATX: RAM 
150 ns 

$33.00 

6n6P3 

150 ns 

4,79 

6117P-3 

150 ns 

4.20 

ZBOA FAMILY 
CPU, CTC. or PIO 

£2 94 

□ART 


739 

DMA or SI 0/0 

12.50 


MflsiterCam VISA ev UPS CASH lS)00 

Factory N«wl Prime Pa^is 

^ WIICROPROCESSOFIS UNLIMITED 
I 34 OOP ScMH T>«rx.a Awe ,q 

I BEGGS. OK 74*21 (SIB} 267-4^61 

jjPoq 

IPntBs Ig qflot^ Plan* vkpvcI higlier pikw- ^ pt 

wiiH Bhwtagse Cbi lor poces SubfKi to 

ShiMWtg & lnsLitific*i ffiitra Cash di^cawtt ptx^ aHowi-i 


Circle 307 on inquiry card. 


Printer Cabfes 




. 00 * 


— Parallel — 

ALTOS 

ATTACHE 

ATARI 

CENTRONICS 

COLUMBIA 

EAGLE 

IBM'PC 

KAVPRO 

OSBORNE 

SANYO 

TI-99 

— SERIAL — 


ATTACHE COM . 
R5212 (OB25P) 

{9 conductor t-fl. 201 


CABLES UNUMtTED 

4030 Wabaska Dr. 

San Dtego, CA 92107 
619-222-3366 

H A Fiisuicmls Afkf bH, S:iik‘s 1 lIH l$i Mi 




Circle 514 on inquiry card. 


VisiCalc. 

$50.00* 

Castle 


Wolfenstein. 

.$5.99* 

Wizardry... 

.$9.99* 

1-2-3 Lotus. 

.$99.00' 

PFS: File ... 

.$25.00* 

Over 1200 Programs 

To Choose From 


^ajRENXl 


Free Catalog: 
619 - 481-0559 San Diego 
1 - 800 - 221-1031 CalilDrnia 
1 - 800 - 221-4568 am others 


Circle 430 on inquiry card. 


mi 


INC. 

QeeJing Q iscGunts Sverydey 


OCTOBER TREATS 

[No Tricks] 


LIST 

SALE 

dBASE 11 

700 

399 

ZORK 1* II, Ell 

40 

27 

[8" CP/M] 

50 

34 

THE ARCADE MACHINE 

P13INTtRS: 

BO 

40 

160 CPS-MT 16DL 

798 

598 

132 COL-MT 18DL 

1098 

029 

PRICES GOOD through 10/31/33 

PWbw b'duds 3% Inr Shfuing (Fmnum ^.DO], or 0'% trr 
^LBbel[nwiiTiijmS3.0Dl In Teeee Add 5% Stti» Tk. 
>ECK. (AlCrw 10 DByE]. or CQD [add. S2.DD] 

1 -800-527-71 27 P BOX B4S44 

IN TEXAS 1 -214-525-3530 DALLAS, TX 7520B 


Circle 134 on inquiry card. 

























































Novation 


APPLE CAT IE 

A PPLE CAT S12 {U PG RAD E KIT) 

AUTO CAT 212 

D-CAT 

EXPANSION MODULE 
INFONE (EXECUTIVE) 

J-CAT 

SMART CAT 103 
SMART CAT 103/212 


2B5 99 

319.99 
579 99 
15599 

34.90 

77999 

104.99 
16999 

429.99 


ALD.S 

APPLESOFT COMPILER 
BASIC COMPILER [APPLE, IBM) 
FUGHTSIMULATOR (IBM) 
MOUSE WITH WORD 
multi plan (ALL FORMATS) 
PREMIUM PAK (APPLE) 
SOFTCARD (APPLE) 

TYPING TUTOR II (APPLE) 


HOME ACCT [A, AT, TRS 80) 
HOMEACCT(OSB) 

HOME ACCT(JBM) 

FGM (APPLE) 

FCM (IBM) 

PROP. MANAGEMENT 
CPA(GLAP,Aa PAY) 

TAX ADVANTAGE 
ATARI SOFTWARE 1983 
APPLE SOFTWARE 19S3 
APPLE GRAPHICS 


ALSCPM 3.0 
BANK ST. WRITER 
SPI [GL APAR, INV)oa. 
COPY II PLUS 
DB MASTER 
DEADLINE 
FINGERPRINT 
GRAFORTH 
GRAPPLER + 

HAYES micromodem 

HAYES1200BAUD 

MAGiCALC 

MAGIC WINDOW II 

MINER 2049er 

MTN CLOCK 

MFN CPS 

MTN MUSJC system 
PAYMAR IVCASE REV 7 
PIE WRITER 
TG JOYSTICK 
TIME ZONE 
ULTAMA I! 

VISICORP 
WILDCARD 
WIZARDRY 
WORD HANDLER II 
ZAXXON 
ZORKI n III 


APPLE PANIC 
CDEX TUTORIALS 
CONCURRENT CP/M 86 
COPY 11 PC 

COSMIC NIGHTMARE 

CPM 66 

CROSSTALK 

d BASE If 

DEADUNE 

EASY FILER 

EASY WRITER II 

HAYESSMARTCOM II 

HAVES 1200B MODEM 

INFOSTAR 

lotus 1-2-3 

MILUONAIRE 

monte CARLO 64K 

PFSFILE 

PSF report 

PLAN IRON ICS COLOR-F 
0-SASE 

TEMPLE OFAPSHAI 
TK SOLVER 
VI SI WORD 
VOLKSWRITER 
WORDSTAR 
ZORK L 11, 111 


149.99 

419.99 
3299 


19.99 
109.99 

46.99 

74.99 

38.99 
$Call 

109.99 

32.99 

129.99 

34.99 

24.99 


CHARACTER ROMS 
ENHANCER II 
FUNCTION STRIP 
INVERSE VIDEO 
PSIO 

SOFTSWITCH 
ULTRATERM 
VIDEOTERM 
VIDEOTERM UTILITIES 
VIOEOTERMW/SSaiNV 
VISICALC MEM EXPAND 
VISICALC PRE SOOT 


ALPHA PLOT 
APPLE MECHANIC 
BEAGLE BAG 
DOS BOSS 
DOUBLE TAKE 
FLEX TEXT 
FRAME-UP 
PRONTO DOS 
TIP DISK #1 
TYPEFACES 
UTILITY CITY 


JOYSTICK 
JOYSTICK (AT) 
PADDLES 
QUICK-VIS 


SPELLGARD 
SUPERCALC 
SUPERCALC II 
SUPERWflITER 


1 29.99 
129 99 
1 79.99 
179 99 


BUMBLE GAMES 
DLM 

ED U WARE 
PACEMAKER (A IBM) 
GAME SHOW (MASTER) 
GERTRUD£ S PUZZLES 
JUGGLES' RAfNBOW 
KlNDERCOMP(A. IBM) 
MATH BLASTER (IBM) 
MICRO MOTHER GOOSE 
ROCKY’S BOOTS 
SNOOPER TROOPS (A, IBM) 
STORY MACHINE 


29.99 
scan 
scan 
24 99 
29.99 

29.99 

21.99 

20.99 

34.99 

29.99 

34.99 

29.99 

24.99 


SYSTEM SAVER 

Surge Suppression 
Dual Outlet 

U.L Listed $ 0 '^ 

Fits Apple 

Stand W 


P11 9 ' GREEN 
Pi 2 12 ' GREEN 
Pi 3 12’' AMBER 


ACCELETATOR 529,99 

NEPTUNE (80 cel-F RAM) 199.99 
SATURN 1 28K(APPLE) 399,99 
DTAN 64K(ISM)549.99 


WORD ATTACK 




Letter Quality Printer 


380 Z ^ 

ASK BUFFER; 32 CPS; I 
GRAPHICS, DAISY WHEEL 
TRACTOR 


EPSON (ALL MODELS) 
GEMINI 10X 
GEMINI 15 
OKIDATA 82A 
OKI DATA 92 _ 


tractor feed 149.99 




No Charge For Credit Cards 
Prices Subject To Change 
Software Sales Are Final 
Min. S4.00 Shipping Charge 
Purchase Orders Call First 








COMPUTER 

DISCOUNT 

PRODUCTS 


MAIL ORDERS S RETAIL STORE 

860 S. Winchester Bfvd 
Sa n J ose, CA 95128 
(406) 985-0400 Orders Only 
(408) 985-0401 Sales & Tech. Asst. 





f APIC (APPLE II) PARALLEL) 


129.99 f 

1 E-RAM (APPLE) 


129.99 1 

1 612-F(64K) 


269 99 P 

1 IPIC (IBM PARALLEL) 


89.99 1 

1 MICROFAZER 


SCall 1 

1 QUADBOARD 64K 


279.99 1 

1 QUAOCHROME MONITOR 


529.99 1 

1 QUADCOLORI 


26999 I 

1 OUAPLINK 


622.99 I 






BROTHER7DTC RIBBONS 



DYSAN 104/ID SS/DD( 10) 

37.99 1 


DYSAN 104/20 DS/DD(10) 

44.99 1 


FLIP FILE (STORES 75) 

17.99 1 


LI B R A R YC ASE (STO RES 10) 

1.99 1 


MX 60 RIBBON 

4.99 1 


MX RIBBON 

9.99 


PAPER&V^jd 1-1000 SHT^ 

16.99 


POWER STRIPW/SURGE 

2499 


TPI RIBBONS 

699 


verbatim SS/DD(10) 

25,99 


VERBATIM SS/DD(tOO) 

239.99 








































































$$ Printers $$ 


$$WEWILLNOTBEUNDERSOLD$$ 

Special Sale 
Communications Pak 

Hayes Smart modem 300/1200. $490 

Hayes MiorDmodern II 279 

Apple Cat 11. 282 

J CaL. 123 

Anchor Mark I RS232.... 89 

Anchor Mark VII aut.. 139 

DISK DRIVES 

RanaEJttel.*.. 289 

Rana Elite II. 435 

RanaEntelll.. 575 

Rana Controller w/drive.. TS 

Apple Ace Mate(1 yr. warr].. 239 

Slim Teac &'A" {1 yr. warr.).. 269 

THE COMPUTER STORE 

Dept. 345 

3941-B South Bristol St, 

Santa Ana, CA 92704 
714-281-1383 

ORDERS Ofi/LY: fSOQi 824-2227 



Circle 115 on inquiry card* 


Circle 129 on inquiry card. 


FAST 

Factory 
Floppy Disc 
Drive 
Repair 

Speciaiists in the repair of: 

Shugart 

Tandon 

PerSci 

I, IlMC. 


12624 Daphne Avenue 
Hawtharne, CA 90250 
(213) 777-7536 
TWX 910-321 4448 



r^L M 


64K VIC 20 

SHUECT-fl-RflM 



aiKT-mMiM - imiiiin' 

STANDARD FEATURES ' 

• m SlMkI ieuCctawi moM ihe "PJa 

^ITBl^UUl 4 ?^ pi 
^ TWO ILDia Ann f-AA 

B wiiirt liWlECTXiH A V S -n? A 

B ii£S£T swircM 

^E!IIHMS4H£ lo ■»« inTPAMucM S2K M£UORy FOR ATARI 
■ - ■ 4W/flOtl . fltB.QO 


51g-441-3Zgg PO BOX 4300^ Auitirt. T*. TarU-OOQI 


B 


1 






Cirde 356 on inquiry card 


Circle 19 on inquiry card. 



HAVE YOU TRIED THE 

DYSAN® 

QUALITY 

DIFfERENCE? 


DEALER INQUIRIES INVITED 

SVa" RRICE/10 

104/1 1 SiDE/SCL D6NS $35*00 

104/ID 1 SIDE/DBL DENS $37.00 

104/2D 2 SIDES/D0L DENS.$43*90 

204/ID 1 SIDE/OUAD 96 TP1 $43.90 

2Q4/2D 2 SIDES/QUAD 96 TPI $51.30 


8 


II 


374D/1 1 5IDE/5GL DENS $36.50 

374D/1D 1 SIDE/DSL DSNS $45.20 

3740/20 2 SIDES/DBL OEMS $53.70 

CheckS'VtSA-MC-C.O.D./Add S2 Shipping 
Call or write for our discount catalog. 

LYBEN COMPUTER SYSTEMS 

27204 Harper Ave.* st. clalr Shores* mi 4aosi 
Phone; E313I 777-7780 


THE DYSAN DISKETTE STANDARD 
AT AN AFFORDABLE PRICE 


Cirde 277 on inquiry card^ 


Exclusively 

UNIX* 
and C 

Information 


Ttiat^s UNIOUE. the oldest and 
targasl monthly newsletter covering 
the UNIX* end C marketplace. 

* product reviewe/listlngs/prlces 

* appHcations/tuIcnels/lndexes 
* Industry inside information 

Fult year, $54 ($7D.OO Foreign} write, cell 
or circle reader service number tor (ull 
brochure and FREE sample copy. 

InfoPro Systems 

I Dept. 6 * Box 33 - E. Hanover NJ 07936 | 
f201) 625-2925 
*UNIX Is a trademark of Bell Labaretorles 
Formerly The UNIX Software Ust 


Circle 227 on inquiry card. 


UNIX*? 

The Independent UNIX Bookstore pro¬ 
vides the most complete selection of 
UNIX and C materials available 
anywhere. 40 titles, reference cards, 
posters and T-shirts In stock! 

NEW NEW NEW 

Responses from UNIX Commands, by 
Henry McQilton and Rachel Morgan, 
explaining cryptic UNIX messages to 
Us users! $25*00 plus $2.50 shipping 
and handling* 

QUANTITY DISCOUNTS 
AVAILABLE 

No Purchase Orders undsf $100* 
lYnfc or call 

77ta Independent UNIX Eoakstoref 
International Technical Seminars, Jnc*, 
520 Waller St, SF, CA 941 IT 
i4l5J62U6415 

* International Technical Scfnlnam la not 

associated with Bell Labs 

'UNIX Is a Tnademsrk of Bell Laboratories 


Circle 234 on Inquiry card. 


Apple ll/lle® 

Industrial Control 
Plug-In Boards 

(SOFTWARE INCLUDED) 



Qpto-lsalated IG/32 I/O Board 

*■ Indivtciiialjy C^mligurablc 

• Qampatitile with SSR Modules 

• Opto-Iso I a ted Interrupt Inputs 

2 Axis stepper Motor Interlace 

• Positioning Control 


Pulse Couniing/Timing 
Frequency Measurements 


$195 


ROGERS LABS (714)751-0442 

271 0 S- Croddy Way. Santa Ana, CA 92704 


Circle 404 on inquiry card. 


\brbatim 

flexible disks 

Call Free (800) 235-4137 for 
prices and information. Dealer 
inquiries invited. C.O.D* and 
charge cards accepted. 



WSA' 


PACIFIC 

EXCHANGES 

too Foothill Blvd 
San LuisObtspo, CA 
93401. [n CaL call 
f800) 592-5935 or 
{80S) 543-1037. 


Circle S41 on Inquiry card. 





















































ices the Competition Cant Thuch 

an spedais IBPI Personal Computer nonitms 


¥ancod Opvritlng Systoms 

I Pfogrammar....Sl29 

pHod Software 

Varaaform... <240 

|A»hton-Tita 

IdBase II {CP/MSe).<410 

III (MS DOS).<410 

iContinantal Software 

Tt)« Ha<na Aocountani Plus...< 96 

■istCtassMaH. <79 

Icomputar Sotware 
iTachnology 

IWonVPC.<4® 

I Davidson & Associates 
Ispaad Raadar. .$ 49 

iDalamost 

I Rea I Estate Investment Program.I 79 

IWrlte-On.<85 

ICompfiehonsIvtt Software 

IpCTuIOt.S 56 

I Eagle Software 

I Money Decisions.*129 

iHoward Software 

I Real Estate Analyser II...*159 

I Tax Preparer 19B3. .$159 

I Innovative Software 

ItTM.III.*399 

lUS 

I Easy Filer ..$349 

Easy Writer II.$219 

I Easy Planner.,*159 

I Accounts Receivable.$369 

I Accounts Payable.$369 

I Gerteral Ledger ...$369 

Financial Management Series . .. S899 

Micro Lab 

I The Tax Manager.$159 

Micro Pro 

Wordstar 3.3 ...$299 

Majlmerge3.3. . .$159 

Spallatar3.3 ..$159 

InfostarS.a ...$209 

Reportstar 3.3.*209 

North American 
Business Systems 

Answer. .$159 

PBL Corporation 

Personal Investor $69 

Peachtree 

General Ledger.$229 

Accounts Receivable.*229 

Accounts Payable .*229 

Peach Pa k (GL/AR/AP).*229 

Software Publishing 

PFS Report . .. ... .$ 86 

PFSFIIo.; .* 95 

Digital Research 

Concurrent GPl'M.$309 

CSasicee.....$125 

Paacal/MT + 86 ....$239 

Speed Proflfammifig Package 66 , , , $135 
CiSCoboiSe. $469 

Peter Norton Computing 

Norton Utilities. .$ 55 

Select 

Select Word Processing System.<299 

Softword Systems 

Multlmate.. <289 

Sorclm/ISA 

Supercalc.$125 

Superwrlter.. <125 

Spellguard. *125 

Southeastern 

DataCapture . $ 75 

visicofp 

Vl9icalo{256K). *165 

Desktop Plant . S 199 

Visitrend/Plot . *199 

Visitlle. 1199 

Vlaidex .. *185 

Vlslsohedule. $199 

Business Forecasting Mixtel ..* 69 





Includes 64K iBM-PC with two 
320 KB floppy disk drives, 
color controller graphics card, 
monochrome monitor 


$2839 


•k-k Specials of the Month kk 

Verbatim Disks (S/D w/Library Case)..$ 24 

Box of Maxell Disks (D/D) w/color coded markers.$ 40 

Flip ^0 File Diskette Box with Lock (Holds 25).$18.50 

Elephant Disks Single Slda/Double Density...$ 24 

Quadboard256K Installed..$ 399 

Quad 512 + (512K Installed)..$599 

Mark VI Modem (wrTernilnal Software).—.$ 179 

AST Magaplus 11 (256K Installed).. $ 538 

Lemon Surge Protector ...$ 39 

Orange Surge Protector ...$ 05 

Corona Desktop Computer 2f320K Diiv6s/128K.$2595 

Corona Desktop Computer 1/320 Floppy-110MG-128K.... $3995 
Corona Desktop Portable Computer 2/320 Orlves-128K ... $2545 
Corona Portable Computer 1/320 DR Ives-10 MG >128 K.$4295 



Amdek 

Color II..:.S 679 

Cotorlll ..» 309 

Cotar IV (RGB Analog Input). *1029 

USI 

Amtwr Monitor 12’'.* 149 

Leading Edge 

Gorilla Hi'Ras 12'^...$ 86 

Quadrsun 

Quadchrome 

• Hi-Res RGB Monitor 

• Non-Glare Screen 

• 690 X 240 Resolution 

$549 

Feripherals 


Kran Joystick . .T.* 45 

TG Joyattck. .* 39 

TG Trackball.S 39 

Microsoft 64K Ramcard.<239 

Microsoft 256K Ramcard ..*599 

Hayss Smartmodam 30g.. . $209 

Hayes Srnartmodom 1200 ........ $499 

Hayes Smartmodam 1290B ........ .$389 

Hayes Smartcom II Terminal Pk. ., . . .$ 72 
Anchor Automation Mark VI Modem... $179 
Quadram Mlcrofazor w/Powsr Supply.. $140 

IBM Interface Card. ...$ 45 

VersawrIter Graphics Tablet.$230 


Printers 


NEC 

NECd023A 
NEC3530.. 
NEC 7710,. 
NEC 7730.. 
NEC 3550,, 


.$439 

.$1599 

.$2059 

.$3059 

....$1090 

Diablo 

Diablo 620R(Z5CPSJ.* 949 

Diablo 630R(40CPS). $1729 

Diablo 630KSR(40C PS).. . $3429 

Epson 

Fxao.<509 

FX100FT .. $799 

Smith Corona 

TP -1 Parallel .......$499 


1095 E. twain, Park Place—Upper Level 
(702) 796^296, Las Vegas, Nevada 89109 

Call Toll Free 

1 - 800 - 634-6766 

Order Line Only 
Information & Order Inquiries 1702) 369-5523 
Mon. — Frl. 8 A.M. to 6 P.M., Sat. 9 A.M. to 5 P.M. 

Dealers Inquiries Invited 

Ondarifig Intormetlofi and Ternti: Far Fast DeUvery send cashfar checfiSr rnoffey orders or 
direct bank w/res. Persona/ and company checks aifow 3 weeks to cisar. C O D orders 
(S3.Q0 minimum) and 1% of afi orders over $300. Sohoof purchase orders weicomed. Prioas 
refteot a cash discount and are subfect to change. Ptease enctose your phone number with 
any orders. Stilppinrc So/fwam (S2.50 minimum). Shipping Herdward (piease oalil Foreign 
orders, APO end FPO orders—$f0 minimum and T5% of ait orders over $t0d. Nevada 
residents edd 5^/4 % sa/es tax. Alt goods are new and inciude factory warranty. Dua to our 
tow prices, ati sates are finai. Atf returns must have a return authorization number Calf 
702-369-5523 to obtain one before raturning goods for reptacement. 


Okidsta 

ML82A. < 419 

ML83A.* 649 

MLa4P.$ 979 

ML84S .$1069 

ML92. $489 

ML03 $869 

IDS 

MlcfoprtsmSO. $ 549 

Prism 132 .... *1399 

(with Sheetfeed & Graphics) 

Prism 133 . *1569 

(with Sheetfeed, Graphica & Color) 

Priam to IBM Cable..* 48 

Cftoh 

6510 Prowriter.$ 366 

FlOSiarwriier.<1199 

F10 Printm aster.<1599 

Mannesmann T«1ly 

MT ie 0 L .. I 599 

)^lB02{ParB»e9...*1559 

MT 1605(Serial).....*1659 

Gemini 

Gemini 10 ..< 3 l 9 

GemtaMOk.. $ 319 

Gemini 15 ..* 479 

Qume 

Qume sprint 11 + . . $1349 

Tractor Feed ... .< 175 

Printer Interface...$ 79 


Circle 112 on inquiry card. 


BYTE October 19S3 623 


































































































































$$ Printers $$ 



LC NETWORK 
LINE FILTER 

Model C-51&-L1 EMl/RFI filler protects 
agelnst high energy transients. . .varistor 
clamps higher voltages to safe 
levels.. .Max Rating: 15 A- 123 VAC^ 
1875 Watts continuous duty- ■ .S97.50. 

J. W, MILLER 
DIVISION/Beti Industries 

/ 9070 Reyes Ave., Roncho 
Dominguez, CA 90224 
(If3) 537-5200 


Circle 312 on inquiry card. 


SUPER-FAST! 

Relocating Macro 

ASSEMBLER 

$ 169.95 

Otrect(s^ Qenefales COM, HEX. or BEL hies 
Flexible REL larnisE aNovus exiemBl bytes and 
words wilh complete math operations an them 
(Micfosatt formal ophonai). Features Zilog 
mnennonrcs with nested mscros, condd^onais 
and include files. Unique one-pasa design 
generates compacl intermediate cods which is 
then processed to resolve forward relerer>ce9, 
yielding trsmendtjos time savings. Complete 
listing, symbol table and cross-rptErenoc output 
may be sent to any device. The perfect tool for 
assembly language prqgrammmg Link.er in¬ 
cluded Manual only — $30 For ZflO CP/M and 
TFts-ao. 

—S" L R _ Systems _ 

m2 NatttH MAIW ST * BUTLSS PA tgOOt * 14181 

snipping S3 U h -ir'—Tlif PA ■ MO Vl&A U i u.U 

UmI lufnuil'iiibiui.u^.. pniklni jiiid OEM ri>Min< iM <iivilHi] 

zad CP M Jfia.BD TM* u* IXtiMI tjiriiiy T'r:. 


Circifi 427 on inquiry card. 



SEND FOR OUR FREE 



1983 PARTS CATALOG 


THOUSANDS OF SURPLUS 
ELECTRONIC PARTS. 
SUPPLIES AND DEVICES. 


nu. ELGCTROniCS €ORP. 


1 905 S. Vermont Ave, 

RO. Box 20406 

Los Angeies, Cal. 90006 

Circle 26 on inquiry card. 


0 TeleVideo DEALERS 


DumpJflestarG 

Efwer eOOIt per tfisk. IftO 

* Type Ahead with Pritil Screen 

64 Cheracter Type Ahead Buffer. .IBD 

* 3270 276013780 Bisync t^mmunientions 

from Phoofl 1 8i Baiarh. 17110 & t3QB 

■ TurboOGS lor TeleVideo.Start it #225 

* BIOS S Fo matting (or e02H 

usa eJl 20 MB. ftSfl 

■ W Diik Drive far 30Z Computer 

OrivB S thwart.#1/100 

* m CoboM “ (or TuriJoOOS 

Fiill System. #525 

Bun Time. .#175 

■ Standby POwar Syststn 


200VA40aVA eOOVA. As low » #3S3 

RM/COaOL ie a registered trademark of 
Ryan-McFarland Corp. 

CPfM* KS figistered irademark of Diigilar Res&arsfi. lr»c 
TuitODOS Is a regisf ered irsOe^mark otSollware 2000,1 nc- 
PLUS UTHEB «000 TELEVIOEO STUFF! 

COGITATE, Inc. 

SPECiAUSTS \U UNtOUE TELEVIDEO SOFTWARE 
24DQ0 Telegraph Road, SouIbBelff, Ml 48034 
(313) 352'2345 

VISA/MASTER CARO AtceotEd 


Circl© S6 on inquiry card. 



Single Board Computer 


6809 MPD, 2 

RAM. EPROM, re<jf^|^1c#^wb(chdog 
timer, 44-pin 4 5'' 

EXPANStON MODIIIK: 1^, EPROM, CMOS 
RAM. battery, analog I/O, aertai I/O, 
poraHel l.'O, counter/ffmer, 

EPIfOM progtommer, (loppy disks, 
cassette breadboard, keyboard/display. 

^ ''' Winteti. Corp, 

IlV I !U 'I'* 17 

11 in I IjIL LcfoyetlQ, IK ^7904 
^.. 7-742 M2S 


Circle 512 on inquiry card. 


6809 


SAVE SOI 

on 

maxelL 

DISKETTES,:^ 


Dealer Inquiries invited 


Slyi" Specify Soft 
^ 10 Of 16 sector prices/io 

MD1-IVIH1 1 sJde/dbl dens $27,90 

MDZ’MHZ 2 side/dbi dens.. $40.oo 

MD1-0DM 1 side/quad 96 tpi.$36,S0 

(VID20DM 2 sides/quad 96 tpl.$45.50 

8” Specify Soft or 32 Sector 
FPi-PHi 1 side/sgi or am dens $58,90 
F02^H2 2 S[des/dbl den.$45.50 


Ch ecks VISA'MCC.o. □. / Ad d S 2 sh ipo i n g 
call or write for our discount cataiog. 
LYBEN COMFUTBR SYSTEMS 
27204 Harper Ave„ St. aalr snores, m abobi 
Phone: I313J 777 7780 


Maxell. The Gold Standard. 


Circle 278 on inquiry card. 



$$ WE WILL NOT BE UNDERSOLD $S| 

EPSON 


nx 80, MX aOFT, MX IDO FT, FX 60 & neweal 

FX IDO 'rtawBil pricsB In the USA” 


Gemini IPX....' 

$329 

Gemini IS ....... 

494 

Prewnter3fiiP (f^ .. 

sea 

All other prlnlera diaesunted 


MlicallirtGOUB HardwarB 


MIcrouD Premium Peck. 

479 

Mlcroioft Seltcerd...... 

239 

Mlcroecift Softcerd Ptua... 

489 

(Inciudee videx 80 CoL) 


Smartterm BO Cof-... 

146 

Wizard ao Col.... 

179 

viriex BD Coi. Combo... 

257 

Printsr Csrdi 


Pinltel. . 

68 

Witard Buffered 8 PC. 

149 

Grappler+..... 

125 

Buffered Gneppler H-.., 

209 

THE COMPUTER STORE | 

3941 - B S. Bristol Street 


Dept. 345 


Sente Ana, CA 92704 


714-261-1363 


ORDERS ONLY: fBOO) S24^2Z27 \ 


Circle 116 on inquiry card. 


THE BURNER I/O 

SIOO/IEiE 696 

Has acamplere EPROM programmer, two senal porls, 
one parallel li'O port v^ifh handshaking and memory 
mflr>agem.Bri| 

Programmer fealuret- * Programs 2704. 2708 2508, 
2758.2716 2516. TMS27ie, 2732.2732A. ^764 • CP 'M 
compalipte software supplied in EPROM thai can be 
aa SI ly wrl tfen on a d i skel le E PROM selsctian is d one 
with soRware □o€^ not use programming mOduFeS 
* Programmer IS totally I/O mapped * Programming 
socket IS lero msartlon force type • Prog ramming 
voltages ger>erated on board 

VO Features; * 2 fully mdeper^Pent RS-232 serial 
ports ■ Baud rale Generators are Hide pen dently 
prOgrammaplelfom&Oto 19200baud • Independent8 
b it ouipu I, input and slalus flags • 4 ai roc e sense 1 1 nas 
Memory inanagemerit features: ■ Controls address 
Itnps Ai6^A23 * IS disabled wi|h standard ADSB* 
signaE 

Options: ■ Completeboard with programmer. I/O and 
memory management S354.95 ■ Programmer aniy 
S219.35 - |.'Oon|y,{2S * P) $219.95 • Prog and I/O. 
S329 95 • Memory mariagament only $109.95. 
Memory managBrnant may be added to programmer 
or 1/0 tor $25 DO All combinatiDns are assembled and 
lesied Delivery Stock Shipping: UPS surface £3.DO. 
UPS air $5.00 

EXTENDED PROCESSING 

3B61 Woodcreek Lane. San Jose, Ca 95117 
(40B}249-a24S 


Circle 181 on inquiry card. 


__ 

^SiyPUTEIS'f lECHNCHOOV 

SAGE IV computers use the 6SOQO CPU, 
come with UCSDp-Sysiein, PASCAL Macro 
Assembler, Myfti-user system. Word proc¬ 
essor, Spreadsheet. 1 year warranty 
Avail able SAQE configuratrons include: 

1 640K floppy St 7S6K RAM ^3120 

2 640K floppies & Z56K RAM 53760 
1 floppy, 2S6K RAM. 6mb Hard disk $5340 
1 floppy. 1 mb RAM, ISmb Hard disk $8000 

As software devetopers and eulhori^ed 
SAGE dealers we offer Customer support. 

rVIARlTIfVIE 5af=TWAnE 


(503) 929-2562 

6660 Reservoir Road Corvallis. OR 97333 


Circle 287 on inquiry card. 
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Splayed video is driving down 

tICES ON DISKSI FREE SHIPPING! 




•C’S NEW HALF-HIGH 40 TRACK DISK DRIVE 
JASE & POWER SUPPLY AT AN INCREDIBLE 
LOWPRICEI $195.0011(11 

/( TRUE HALF HHGHT DRIVES! 1 5/8 INCH 
NOT 2 INCH OR 2 7/16 INCH! DIRECT DRIVE! 

NO DRIVE BELT! 3MS TRACK TO TRACK! 

t’s New Slimline 40 Track w/case power supply. * * *.. $235.00 

40 Track TM lOOT w/case & power supply..$220.00 

(DOUBLE SIDED 40 TRACK DRIVES ADD $75.00) 

hrt New Slimline Double Sided 40 Track w/case & P.S.$299.00 

prt New Slimline Double Sided 80 Track w/case & P.S...$379.00 

□n Single Sided Slimline 8” Disk Drive w/dual case & P.S.... $545.00 
on Double Sided Slimline 8" Disk Drive w/dual case & P.S.. . . $625.00 

rive 5 1/4" Cable (for most computers) .. .$23.99 

iWITH GOLD PLATED CONNECTORS) 

I Color Computer 1st Drive Only...... $389.00 

L YEAR WARRANTY ON TEAC & SHUGART DRIVES^ 180 DAYS ON TEC & TANDON 

Sman Modem 300 Baud..$225.00 1200 Baud.....$525.00 

11 Dixible Density Board...... $89,00 

|Line Filter W/Surge Supression. .$45,00 

tte File Box ‘^Holds 70 Diskettes”. ....$29,95 

PRINTER PRICES 

)Fr w/Graphtrax Plus. $459.00 Gemini 10....... ..$349,00 

> w/Graphtrax Plus . $659,00 Gemini 15.. ...$479.00 

) w/Graphtrax Plus... $389.00 Dtoh Prowriter 8510.$395.00 

I w/Graphtrax Plus... $569,00 Starwriter FlO,, ..$1169,00 

) w/Graphlrax Plus.. $779.00 Smith Corona TPl.$595.00 

ler Cable 10' long w/gold plated connectors starting at.. $25.99 


DV’S EXCLUSIVE “YOU CANT LOSE” 
SIX MONTH WARRANTY! 




“NO YOLTRE NOT SEEING THINGS, THATS FOUR 
INTERNAL DRIVES IN A MODEL 4, WITH UP TO 4 MEG, 
DISK STORAGE A VAILABLE NOW! 

DV IS DRIVING DOWN PRICES ON DISK! 

DISPLAYED VIDEO is now offering TRS-80‘ MODEL 4 with TANDON/ 

TEC/TEAC disk drives, one of the most reliable disk drive systems on 
the market, for INCREDIBLY low prices. 

MODEL 4 with 64K dual 40 track double density disk drives, complete 
system with TRSDOS 6.0 and 1 BOX OF DISKETTES 

PLUG IT IN AND GO . $1599.00/128K...$1679.00 

MODEL 4 with 64K dual 40/40 track double density disk drives, complete 

systems with TRSDOS 6.0 and 1 BOX OF DISKETTES 

PLUG rriN AND GO .$1899.00/128K... $1979.00 

MODEL 4 with 64K dual 80 track double density disk drives, complete 
systems with TRSDOS 6.0 and 1 BOX OF DISKETTES 

PLUG IT IN AND GO .$1899.00/128K. ..$1979.00 

MODEL 4 with 64K dual 80/80 track double density disk drives, complete 
systems with TRSDOS 6.0 and 1 BOX OF DISKETTES 

PLUG IT IN AND GO . $2199a00/128K..,$2279e00 

MODEL 4 with 64K four 40 track double density in teinal disk drives, 
complete systems with TRSIX)S 6.0 and 1 BOX OF DISKETTES 

PLUG rriN AND GO...... $2299,00/128K.,.$2379-00 

MODEL 4 with 64K four infernal drives of any configuration available to 

achieve up to 4 meg of disk stcwrage....CALL 

MODEL 111/4 Internal Two Drive Kit: Includes conlroiler board, dual drive 
mounting bracket, dual power supply, all hardware cable; and connectors 

(goy plated) & TEC Drive,..... $399.00 

4 DRIVE KIT MINUS DRIVE. .$349.00 

MODEL 100 8K....$679.00 24K.$839.00 

DVS MODEL I DOUBLE DENSITY BOARDS....$89.00 


our retail location at: 

L1 Marshall Street 
^tchfield, MI 49252 
113) 426-5086 
113) 482-4424 


WE CARRY TRS-80, EM. LNW, EPSON & FRANKLIN COMPUTERS 

IMMEDIATE DELIVERY 
DV’S SIX MONTH 
PARTS AND LABOR WARRANTY 

IDEO 



DISPLAY 



i! 


in) 542-3280 
B17) 542-3939 
pi7) 542-3947 

iii niaralwll Streflt/Lit^ieldi^M ^ P142 

Order: Call 1313} 426 5086; (313) 4824424; (517) 542 3280 
(517) 542-3939; (517) 542 3947 

OR WRITE: 

Displayed Video, 111 Marshall St., Litchfield, Ml 49252 

’TRS-80 ta a crivJ^Tidrk □! thy Tandy Corp«aiiqn Pnces subject la change uaihoui notice. 

Circle 157 on inquiry card. 















































NEW OENERATIOIM OF 
INTELLICENT PAL/EPHOM 
PROGRAMMERS-FOR THE 
NEW BREEO OF ENGINEERS 


■ SO AND SA PIN PAl-a * S7 AND 
EPROMs • POM EMULATION 


OIGITAL MEDIA 
31 7e GIBRALTAR AVENUE 
COSTA MESA. CA SSBSG 
(71A1 731-1373 


Gircte 163 on Incfuiry card. 


Circle 152 on inquir/ card. 


STOCK MASTER (APPLE); 159.95 

The Syatema ... Appi* AltH C«ion Ctmmodora 
CotnpiAtar CP/M FranWIn 
lOM PC KiyprO Moffqw NEC WESTtfifilar 
Oabcme SuEiarfliain Tlirt*E TRS^BO 

The Software 

^tOVEHTURE BUHNEBS CARD OMUES EDLX^AtKlN 

E*iaiKllfDlNO OAHia HCtME FiIwAmCE INVESTIM 

LAHQDAQEa WlfMQE TAX PLAmJINQ UTHuITIEB 

Natna bfand dliAattM; i1 B.BSm' t □ jSS, SD w/hub rlng^. 
Inctudaa FHE€ plaalle atoriB* bain Add li.DO ahlppInB. 

CALL OR WRrr^ FOR A FREE CATALOG 
DVNACOMP. IHC, 

1427 MnnrOA Av*nu*. FTOC^Mtar, N.Y. 
Tblephona: {Tifl} 442 S»S0 


When it comes to quattty software 
for mrcrofij^stem?, DYNACOMP deUvers: 



IWVrTEO 


DEALER 


INQUIRIES 


Specify Soft 
)0 or 16 Sectors 


5^/4 


prices/10 


M0&25 

1 

si<l6/dbi dans. 

$24.90 

MD550 

2 

sidefi/dbi dens 

35.00 

MD577 

1 

stde/qLiod 96tpi 

33.75 

MD557 

2 sid66/quad 98tpi 

44.50 

8 ” 

Speerty Soft or 32 Sector 


FD34-9000 

1 sido/sgL dens 

30.CN1 

FD34nB000 

1 sid6i/dbii dens. 

33.00 

D 034*4001 

2 sides/dbf dens. . . . 

41.00 


Checks VISA MOC 0 0 /Add S2 Shipping 
Call or wrile for our discount catalog 

LYBEN COMPUTER SYSTEMS 

27204 Harper Ave.. St. Clair Shores. Ml 48061 
Phone; (313) 777-7760 


DATALIFE • THE NAME IS THE PROMISE 
THE WARRANTY IS THE PROOF 


Circle 279 on inquiry card. 


wabasK 


PC-LINK 

DEC VT100® TERMINAL 


When It comes to 


EMULATOR 


Hextble Disks, nobody 


• A full featured DEC VTI00* terminal 
emulator on IBM PC/XT. 


does it better than 


• Transfer text files between host and IBM 


Wabash, 


PC/XT, 





• Very easy to use. Comp fete user 


MasterCard, Visa Accepted. 


doc u mentation. 


Call Free: (800) 235-4137 


• To use PC’LINK program, the PC needs to 
have at least one disk drive, tBM DOS 



\/ 2 > 


IBM monochrome or color display, a 

RS232 port, telephone modem or direct 





connect. 



Y PACIFIC 

EXCHANGES 


• Support baud rate up to 1200 baud. 



^ 100 Foofhill Blvd 


• S60.00 H S5.00 f 0 r sh ippi ng a ha ndl i n g. 


(j. 

San Luis Obispo. CA 


SCREENWARE CORPORATION 


11 11 n 

93401 (In Cal call 


P.O. BOX 3662 



543-1037) 


NASHUA, NH 03061-3662 


i 



Tel. 603-888-4074 

a* l> Kl*mtrl4 « | | 








HEXADECIMAL DESK CLOCK 



Solid mahogany timepiece represenls the 
time in base sixteen. Features include: 
handnfhbed tinish, gold tone characters 
and hands, and a quartz movement 
accurate to wlthio 10 seconds per month. 
Clock measures A'h in. square, can 
be hung (bracket included), and runs tor 
over 1 year on a standard AA battery. 

An attractive addition to the work area of 
any computer professionat or hobbyist. 
Only $19.95 plus $150 shipping & handling. 

PA residenls add 6% sales tax. 

Please allow 3-S weeks lot delivery 
Send cheek or money order itt: 

OIBITIME 

P,Q, Box 403, Ambler, PA 19002 


Circle 341 on inquiry card. 


Circle 414 on Inquiry card. 


Circle 154 on inquiry card. 


0| (T 


your NAME HERE 


PERSONALIZED 
COMPUTER PAPER- 

Printed with your name, dub, any¬ 
thing, Paper is white SO# stock and 
fts all printers using 9Hx11 continu¬ 
ous paper [81^x11 when detached]. 
500 shaets 514.95, 1000 

sheets 524.95. We pay ship¬ 
ping. Texas orders add 514% tax. 
Select ink cofor: red, blue, brown, 
gray, or canary. Specify name(s] up 
to 3Q letters &. spaces. Enclose 
check or money order. No COD's. 
Allow 3 weeks. Faster delivery with 
M/C. Visa phone orders. Write or 
phone Personalizofl Coinputer 
Papar B, Box 20539/San Antonio, 
Tx. 70220/ [512] 227-0585. 


a 

THE IMFLATlOfi FIGHTERSI 

4116 250nia/lfi.50 100^ I.OSci. 

4116 zoom e/l1O.0O 1004 11.05 «e. 

4116 IfiOnaB/ll 1.50 1004 11.35 h. 

4116 lEOm 6/414,30 IOC* 11,30 «i. 

4116 120nt 6/115JO lOCl4 i1.50 si. 
21l4L30Dni6i'l 10.50 
2ll4LZ00m6/«12,0O 
■4164 200ni 44.65 ca. 

■4164 ISOm t3,10». 

*6116 ISOriR •4,00^ 

■61l 6 2O0n» 43.05 «. 

*61 I6LP ]50ni 44.73 44, 

*1791 p|j«k CcinlJf^ller 420.00 
1T77 DtaKConlroik!r417.50 
ZMA, ZMACTC. ZSOA P|D >5,00 e*. 

6235 44.25 

2716-1 5V 350IU 6/14.25 bk. 46jOO ». 

2716 5V45<hw >5.00 e«. 

■2712 5V 450ni (il.65ca. 

♦2532 5V 450IW 44.25 c«. 

*2764 5V JOOm 26 pin 46.00 61. 

■2764 5V 24 phi CALL 
*2564 5Y CAU- 

-■6067 CAU. 

66000 CAU. 

Allow up ia 3 whs, lot pBrsoiul checlu Id Uht. PInse Include 
phone number. Ptfew lubjecl to change vrithout nollce. Shippsno & 
Handling for Chips 43 JO. FOB Beievue, WA. for eH else. Wash, 
rasldents add 6.5% Sales Jui. 

CHIPS G DALE 1 -206-451-9770 

10655 M.E, 40i SL, Sultt 400 
BeUcvue, WA 98004 



Circle 375 cn Inquiry card. 
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IBM PC 256K 

2X 320 KB DS/DD DISK DRIVES 
FLOPPY DISK CONTROLLER 
COLOR CARD 
ALL FOR $2599 


VISICALC $109 
MULTIPLAN 5109 



LOTUS 12-3 $359 
SUPER CALC 11 5190 


IBM PC256K COLOR GRAPHICS BOARD FLOPPY DRIVE CONTROLLER 
WITH PARALLEL PORT 360KB DS/DD DISK DRIVE. PRINTER. CABLE 
DOS 2.0. lONB HARD DISK SUBSYSTEM INCLUDES CABLE. 
CONTROLLER. POWER SUPPLY. CABINET. SOFTWARE 
ALL FOR $4295* 


WORDSTAR $320 WORD PERFECT $349 
MAILMERGE $170 EASY WRITER $129 

DISK DRIVES FOR IBM PC 
DOUBLE SIDED DOUBLE DENSITY 
320 KB $225 


MEMORY BOARDS 
AST COMBO CARD 64K 
MULTIFUNCTION $299 1/0 PLUS $199 

QUADRAM 256K MULTIFUNCTION $399 
HERCULES CARD $499 
QCS BIG BLUE CARD 5479 


PGS COLOR MONITOR 
HX-12 $499 

AMDEK« NEC MONITORS AVAILABLE 

DRIVE FOR APPLE II4* and He 
ONLY $219 

PRINTERS 

BROTHER HR-1 $750 BROTHER HR-15 $400 
OKIDATA 62A $409 83A $600 84A $999 

93A $959 

GEMINI-10 $359 GEMINM5 $529 

NEC 3510 $1399 3550 $1799 

7710 $1975 

EPSON RX80 $379 FX80 $599 
MX80/FT $449 MX100 $649 


APPLE He STARTER SYSTEM 
$1599 

HARD DISK FOR IBM PC 

SMB 51399 10MB $1599 15MB $2199 
HAYES 

SMARTMODEM 300 5239 
SMARTMODEM 1200 $559 

KAYPRO DEC DIABLO DAVONG 
MAYNARD LNW TAXAN BMC 
C ITOH EPD TELE VIDEO TAN DON 
MPI SHUGART 

AND MUCH MORE AVAILABLE 
CALL! 


SEND ORDERS AND INQUIRES TO: 
COMPUTER POST INC* 

22102 CLAREnDON ST. STE. #1 
WOODLAND HILLS. CA 91567 

(213) 999-1041 


DELIVERIES TWO TO FOUR WEEKS AVERAGE 
ALL SHIFMENTS ARE CASHIERS CHECK ONLY. 
PRICES SUBJECT TO CHAGE WITHOUT NOTICE. 
SHIPPING AND HANDLING EXTRA 


Circie 113 on inquiry card. 
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COMPUTER RUNS MOTORS 


m 



■ ROaOTS 

• PROCESS CONTROL 

• CONVEYORS 

■ ONE PORT RUNS UP 
TO FOUR MOTORS 

your oompurer wilh 
the GDFFt conlfQEler to conn- 
speed and diirectfon of two 
independent motors from a single output port 
For robot drive motors or any two tunctiong 
requiring proportional bipolar control of 15 Vdc 
up to Amps each. Normally the conlroUer 
installs between the computer, a Vdc battery, 
and two DC PM motors mounted right and 
lei I on a robot Simple software commands set 
speed and direction taiohes in the CDFR thus 
treeing your computer for other tasks Two 
CDFR 5 control four motors with a single port 
The CDFR sp«ed control uses CMOS, opto- 
isoJelors & retaytess PWM power circuitry One 
year Lmiled warranty Buy now with parallel 
interface lor S225 00. or serial for S315 DO 
Other robotics components available. MC, 
VISA, MO. or check 

VANTEC 

15445 VENTURA BLVD . SUITE 10-251 
MB SHERMAN OAKS. GA 91413 
MM taiD) 993-1073 


Cird 0 493 on inquiry card. 


AUTHORS 


C ompuSoft* Publishins is now consid- 
ins manuscripts for the 1964 season, if 
you halve written or are working on a book- 
length project of the caliber of Leamins tSM 
BASIC, Of Leamins TiMD(/Sfncimr BASIC by 
David A Lien, and you would like us to 
consider it for publication, send at least three 
sample chapters, a table of contents and a 
letter describing the book and your creden- 
tials, along with a self-addressed, stamped 
return envelope. 

We are interested in well organized, e^ 
to understand hew-to books with wide 
popular appeal. 


Write: 

Editorial Director 

CompuSoft*’ Publishing 

535 Broadway, El Cajon, CA 92021 



COMPUSOFT" 

PUBLISHING 

AOMSONOf COWUiCJfT If* 


NEWt NEW! NEW! 
SPOOL-2-Q 

256K S-100 
PRINTER BUFFER 

If you an S-10E3 rompuEer, then SPOOL-Z Q 100 
Cdn you rime flhe time you waiting fur your 
prinier lo finish) ip a big w^y, because 5POOL-Z^Q 100 
i< ihe BIG buffer! 

SPOOL-Z-Q 100 Interfaces to both seti.tl fRS-ZlZi jnd 
pdidMel (Centronics stdndardf pripter&. All dre 
cxpjnd^lble' to iS6K. Stdnd^rd serial protocols |XON/X- 
OFf, ETX/ACK, ENQ/ACK, and boih poUmtifs of 
Reverse Channel are supported ai baud rates from 150 
ro 19.200. Many many more features. Call or wflie fpr 
informaiion. 

PRICES: (Including shipping) 

J2K - $319 &1K - $349 

128K - $409 192K - 54$9 

2SeK - $529 

15 DAY TRIAL PERIOD! 

Cdllf. Res. Add fr'A, laic. We accept MC. VISA, and 

COP Jno entra chargel orders. 

|VB ELECTRONICS 
1^01 Fulton Ave., $ujt^ IQA 
Sacramento, CA 9S825 
Phone: {9lfi) 483-0709 

DEALERS WANTED1 


Circle 251 on inquiry card. 


MEMOREX 

FLBXIBLB DISCS 


WE WILL NOT BE UNDER- 
SOLDfT Call Free (800)235-4137 

foT prices and information. Dealer 
inquiries Invited and C,OD.’s 
accepted 



EXCHANGES 
100 Foothill Blvd 
San Luis Obispo. CA 
93401 InCaLcail 
(8003592-5935 or 
1037 


Circle 341 on Inquiry card. 


Poor Person Software 
Quality Software at Low Prices 
Poor Person's Spreod Sheet $29.95 

A programmaWe Calculaior is combined wrlh a Screen 
Design Syslem lo yield a powertui spread sheet 
subsuiuiD. Supplied Appticat^ons include Real Estate 
tnwslment, Ch^ Sock Balance, and more 

Poor Person's Spooler $39.95 

SimuttanecHiKly prints IHes fnofmi diak and wntes pnnter 
output lo disk Transparent lo pfogrsrns. Alt the 
funclton ol a hardware butler at a fraction of the oosi 

Poor Person's Spelling Checker $29.95 

I neiudos 3a.(XX) word dtctlonary Dompacled lo 74 k disk 
space 

oMAZEing Gome $29,95 

ARCADE actiofi lor CR/M Collecl l(©asiFrea and avrad 

goblini. 

Window System S19.95 

Divides console screen mio application cumiDated 
MiindiTws. 


Spread StW0l and ^MAZEing gomo roquim SSK CP/*# 
and ^x24 vidao tenninaf with ci/r:S0f /uncf«ns Wiintttjw 
Svsi&n f&iutms diract cursor addressing and miotmat 
assemble ianguage prografttfniryg. B" !BM SD and 
Nortdsiaf DD. Catifornm Ft^idanis add safes fair 
Afen Somfeergar 

Pdor PereQfi Software, 3721 Starr King Crrcte. Palo Alto. 
CA 94306 

CP7M 15 a irademark ol Digital Research Corp 


Clrcl© 370 on Inquiry card. 


and 

your 

HAVE THE BEST OF BOTH WORLDS— 

Dat©Sian's powerful data input, sorting, 
and editing, and your Fortran programs 
to perform sophisticated data process* 
ing. With DSUBS, simple'subroutine 
calls are al] that are needed to read, 
write, and update DataStar data and 
Index files, 

SUPER DEAL: UTfLITY package that 
includes numerous string processing, 
terminal control, CP/M BDOS and BIOS 
calls, character and number I/O, etc., 
and the DSUBS package, along with 
programming examples and thorough 
documentation, all for 

_Random Access, Inc, _ 

BBPI P.O. Box 2094 filMiiri 

Btoomington, IN 47402 I’iPlPl 
(812) 339-5854 

IS « i7«jem*rh d MicroPro Irit. 

CP/M i£ a tradBmarii dI CNg)tal 


Circle 396 on inquiry card. 


ompuPro 


AH systems configured, ass&mbiBd and tested. 
Fiiti service dealer 

SYSTEM 816/A _$4260. 

l2aK, Retail $5495 

SYSTEM 816/B ........ $5150. 

256Kh Retail $6995 

SYSTEM 816/C.$6660. 

3B4K, MP/M B-16, Retail $8995 

MORROW MICRO DECISION™ 

MD1 $a43. |UID2$114a, MD3fl670 

(terminal $500 addihonalj 

Cali for deep discounts on boards/drives. 
Located in Northern Virginia 

OWETCO 

(703) 690-3312 

Aulhorized CompuPro and Morrow Oea/er. 


Circle 333 on Inquiry card. 


TOP QUALITY DISKETTES 
at 

ABSOLUTE LOWEST PRICES 



• 2 YEAR WARRANTY I 

• DOUBLE SIDED 

• DOUBLE DENSITY 

• WITH HUB RING 

$495* 

■ SOFT 10 Off 

■ 1 A SECTOR 


5y4*’ IBM Certified ' $2.49* 

51 / 4 ** SSSD* $1.75*^ 

Minimum onlar ■ 10 diskattea 
ibDK carnplvl* with Twak sIh^vbb A fotielBl 

• PMcHad >?iii<inium orlO EHixei/cate 

• ctlfcounli.: 

lOMtMuciTS,. UXO lOH 

v Adif K4 p«T CHH 5^'', S4 par eav« 8" fenu erf lOCH 

Fof •hlppif-g/liBndtlrMj CpniLmntil - LIPG. iirnund 

• CnpckF rpquiiv If} (i«ir t]»nfi clfljumcn 
#ltntti*{ll.al*9hhC>m»nrlprC-O.D . MnnavOrff^rPai-Cpitl.flAdChPCktl 

• Wnitofi pniphvMi iarci*f» K»p4«d fnjm w#H-fafl»il nffnH V 5 d*!r N*0 g 

• I iJlnCiA MI*ldH4nl> ■•Iqp Ipi 

a£iri«Cic1)an ^*r*iTtfe«d &r piireh«M: pne* Fvlunuvci _ 

Pho ne: (ai 2) 3e7 501S ■■ 

CDIUPUTEH CamECTJOW 

1 AVIVIKI. Cri H ft H gpi'vceft Jr* 

310 AI»!Uficlrli Or. > Vemon Hills, 1L 00061 

INCLUDE 5CW FOR OUH COMPLETE 
DISCOUNT SOFTWARE * h4rDW4RE CATALUBOE 


Circle 105 on inquiry card. 


BACT-186 MULTIBUS* 

SINGLE BOARD COMPUTER 



$850** 

Qiiati tides 
of 100 


• iAPX-l66 High InteigTAtion 16-bdt micToprcicEaBor 

• TVLcfi the performafitt or the standard 60E!r$ pracaHMO- 

• laftk byte of DynEmit RAM 

• Socketa ior up to 3£k byte of FROM 

• Tiro high apeed DMA chKonds 

• Three progrimmable IB'bdt titoors 

• 14 mlenuiJ vectorad intHtnitiLa 

• 4 exterpol vGctorsd intemipEs 
« High speed SDLC locsJ notworh 

iotcrface, B4S,D1XI baud 

• Three R&232 programmable baud rAte chaniiels 

• iSBX Multimodule expanainn eemueotor 

• Multibus” compliance lervol: Master D16-M2#-n 6-V0lL 
~Mtdtihua,iSBX are trade tnarka of the Intel Carparatloii, 

C quUMOBtfiriM ^ 

|:L4l»P«rMci|ia I 

MuyUad MO / 

l3]«rj3M)0{i 


Circle 48 on inquiry card. 





































THE ORIGINAL BIG BOARD’ 

OEM - INDUSTRIAL - BUSINESS - SCIENTIFIC 

SINGLE BOARD COMPUTER KIT! 

Z-80 CPU! 64K RAM! 

(DO NOT CONFUSE WITH ANY OF OUR FLATTERING IMITATORS!) 


in 

t 

_ a? 

Uj 

d S'® CL 

c-a“* 

CO S = 

■*52 B 

Oit 

^ = £0 ^ 


THE BIG BOARD PROJECT: With thousands sold worldwide and over two years of field experience, the Big 
Board may just be one of the most retiabie single board computers available today. This is the same design that 
was licensed by Xerox Corp. as the basis for their B20 computer. 

The Big Board gives you the right mix of most needed computing teatures at! on one board. The Big Board was 
designed Irom scratch to run the latest version ot CP/M*. Just imagine alt the off-the-shelf software that can be 
run on the Big Board without any modilications needed. 


$27900 («4K KIT 


J BASIC I/O) 


FULLY SOCKETED! 


FEATURES: (Remember, all this on one board!) 


SIZE: B'h X 13^4 IN. 

SAME AS AN 8 IN. DRIVE. 
REQUIRES: +5V @ 3 AMPS 
+ - 1ZV (1.5 AMPS. 


64K RAM 

IndtiBlry ilandsrd 4116 RAM’s. All 64K is available to the user, our VIDEO 
and EPROM sections do not make holes insyslem RAM. Also, very special care 
was taken In the RAM array PC layout to elimlnale potential noise and glitches. 


z-eo CPU 

Running at 2.5 MHZ. Handles all 41 IS RAM rarresh and supports Made 2 
INTERUPTS. Fully buttered and runs BOBO sol tw a re. 


24 K BO CHARACTER VIDEO 

with a crtsp^ Ricker-tree display that looks extremely sharp even on small 
monitors Hardware scroll and tull cursor control. Composite video or spilt video 
and sync^ Character set ia supplied on a 2716 style ROM, making customised 
fonts easy. Sync pulses can be any desired length or polarity. Video may be 
inverted or Irue. 5x7 Matrix - Upper & Lower Case. 


SERIAL I/O (OPTIONAL) 

Full 2 channels using the Z80 SIO and the SMC BliSfiaud Rate Generator. FULL 
tl$2321 For synchronous or asynchronous communication. In synchronous 
mode, the clocks can be transmitted or received by a modem. Both channels can 
beset up for either data-communicatlon or data-terminals. Supports mode 2 Ini. 
Price for all parti and connectors: 589.95 


FLOPPY DISC CONTROLLER 

Uses WD1771 controller chip with a TTL Data Separator tor enhanced reliability. 
IBM 3746 compatible. Supports Up to tour B Inch disc drives. Directly compatible 
with standard Shugart drives such as the SASOO or SAB01. Drives can be 
contigured tor remote AC oft-on. Runs CP/M* 2.2. 


BASIC I/O 

Consists ol separate parallel port (ZBO PIO) tor use with an ASCII encoded 
keyboard tor Input. Output would be on the 80 x 24 Video Display. 


TWO PORT PARALLEL I/O (OPTIONAL) 

Uies Z-BO PIO. Full 16 bits, fully hutfered, bl-dlrectional. Uses selectable hand 
shake polarity. Set ot all parts and connectors for parallel I/O: $19.95 


BLANK PC BOARD « $99.95 
The blank Big Board PC Board comes complete with full 
documentation (Including schematics)^ the character ROM, 
the PFM 3.3 MONITOR ROM, and a diskette with the source 
of our BIOS, BOOT, and PFM 3.3 MONITOR. 


REAL TIME CLOCK (OPTIONAL) 

Uses Z-80 CTC. Can be contigured as a Counter an Real Time Clock. Set of all 
parts: $9.95 


CP/M* 2.2 FOR BIG BOARD 

The popular CP/M* D.O.S. to run on Big Board Is available for $139.00. 


DOUBLE DENSITY ADAPTER BOARD — $149.95 (A&T) 

RequtreB no cuts or MODS to an existfrtg Big Board. Gives up to 670K storage on 
a single sided 6 In. diskette. With software to patch your CP/M* 2.2. 


_ PFM 3.3 2K SYSTEM MONITOR __ 

The rest power of the Big Board lies In its PFM 3.3 on board monilor. PFM commands Include: Dump Memory. Boot CP/M*, Copy, Examine, Fill Memory, Test Memory, Go To, 
Read and Wrile I/O Porta, Disc Read (Drive, Track* Sector), and Search PFM occupies one of the four 2716 EPROM locations provided. Z-80 Is a Trademark of Zilog. 


I Digital Research Computers 

1 (OF TEXAS) 

■ P.O. BOX 461565 • GARLAND, TEXAS 75046 • (214) 271-3538 

TERMS: Shipments will be made approximately 3 to 6 weeks after we 
receive your order. VISA, MC. cash accepted. We will accept COD's (for the 

Big Board only) with a $75 deposit. Balance UPS COD. Add $4.00 shipping. 

USA AND CANADA ONLY 



‘TRADEMARK OF DIGITAL RESEARCH. NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE ORIGINATORS OF CPM SOFTWARE 

“1 TO 4 PIECE DOMESTIC USA PRICE. 



















































THE DATA SAVER 
POWER SUPPLY 





WITH 

BATTERY 
BACK-UP 

FOR WINCHESTERS AND FLOPPY 
COMPUTER SYSTEMS 

4 Output Valtagea 

. + 24V £ 10% 2,&A Regulated ‘ lOOKHSS Bwitche: 

with battery charger - fjoigg, ^ 0 ,,, |Upp]c 

» + 12V ± 1%> 6A. Regulated ■ OVP * OCP 

* + fiV ± 1% fiA. Regulated • Cantinuous Battery 

• - 12V 0 2A Charging 

Whole flyatem can run 1& mill. wllJl battery CHtly. 
MechanicBl Dimm^icma l.BW i 4.626H icb.eL 

Single Outpat Supptlea 
Alan AvalUbk 
L&W X 4.625 H * @.eL 
5V at lOA 
+ 12V at lOA 
+ 24V at 6A 


Syatem Cainplete With: 

• Pbwer Supply w^Battery 

Chareer 

• L ■ S drutput Powiar Supply 
> S Bacterium 


Single Unit Price 
$4S«" 

{OEM Pricing 
Available! 


aotocon troll 


11400 Dars«lL Rd. 
MBrjrland Height!^, MO 630143 
1.3l4^7aO-006B 


Circle 49 on inquiry card, 


§c@iir Gemini lOX 

,*269 





120 CPS, 
9x9 Ool 
Malrix. 
Graphics 


• Amdor I?*'Monitor $119 

• Tandon Drive 100-2 320K lor iBM .$235 

• C Itoh Prowriter S510 120 cps $339 

• Dynax DX-15 Daisy Wheel 13 cps $4B5 

• Smith Corona TP- f Daisy Wheel $429 

• Siiver Reed EXP-550 Daisy Wheei $649 

• Brother HR-1 Daisy Wheel {16 ops) . S679 

• Daisywritsr 2000 (4BK) .. $1095 

• Qume Sprint 11 Daisy Wheei 40 cps $1395 

• Eagle IJ Computer $1595 

• TeleVideo TeieToie I Computer Call 

• Sanyo 555 IBM PC Compatible Call 


MICRO MART 

B764 Complex Dr_, San Diego, CA 92123 

(619) 2GB-0169 ■ 


Glrclt 296 on Inquiry card. 


RIBBONS 



CARTRIDGES AND 

SPOOLS 


PRICE 

PRICE 


PER 

PER 

RIBBON dozen 


13.50 I47.m 

Commodore Pet B023 

7.00 

01.00 

C. I to ft Prottritcr 

^ 5.95 

60.40 

C. Itoh Starwriter F40 . 

^ 4.75 

54,00 

Data South DS-ISO .. 

6.50 

75.00 

Epson MX-70/eO .. 

. 5.25 

60.00 

Epson MX-lOO.... 

. 9J5 108.00 

Epson h/IX-lDO Reload .. 

6,50 

72.00 

Gemini - 10 .... 

2.50 

27.00 

IDS Microprism - 4B0.. 

6.00 

69,00 

IDS Paper Tiger 460/560 ... 

.. 7.50 

87.00 

IDS Prism ..... 

8,00 

93.00 

Oitidata 80, 82 & 83 . 

2.50 

27,00 

Okidats - 84 ... 5,00 

57.00 

TD ORDER CALL [313} 569-3218 

nr 

WRITE FOR OUR CATALOG 


DWIGHT COMPANY. INC. 

15565 NORTHLAND DRIVE 
WEST TOWER SUITE B04 


SOUTHFIELD, MICHIGAN 48075 



isn't part ol your program . . . 

DecOtec "’ has 
you covered 

DecOtec decorator covers protects 
your equipment while offering a wide 
range of deslgris & colors to reflect 
your own personality or hobbies. 

Not baggy generic covers - Tailored 
to fit your ejraef dimensions, standard 
or custom. . Company logos 
• Dozens ot styles A colors available 

DEALER 4NDUIH1ES WELCDUF 


513)236-9523 ^^2 


Write or call 
tor hrnchure today! 


t513) 236-9923 
P O Box 24449 * DepI B Dayton, Ohio 45424 


Circle 145 on Inquiry card. 



ScivwvauMSmc pnibtana, bu^ tOO% wfacr 
tnted Dymmn dhkdttCA M ouxlm ailpivcd 
ft u iii Motile yuHAikt 24 hourai CdD feol FREE 
cm) 2354137 ior prt« am! kAvnutlon, 
V%a and Ma«lw Cwd mcofA^ 


pAcinc 

EXCHANGES 

100 Foothil! Blvd 
San Luis Obtspo. CA 
93401 (In Cal call 
(805)543-1037) 



Circle 341 on Inquiry card. 


$ 300.00 

8/16 Bit Fast Static Ram 



Sfi-64K BAM module. 74 bit tTddr*»nfl,SIOO^ 
IEEE ava cotiipi^ubje,ia4K nai/osK a Ta)jo 

MH< no wtiil >!a!ei, Phontont apt Inn. upp«r 
14K byl«i d[ti«JecIabla In 7K bytff blocki. I 
^4or warranty. 

TERMS; W« accept chicki or monty ordvri. 

Allow 3 woobl fnr fiononal chHCkl 
It} cl*ar. D^livot-y It f-rom tieck te 6 
worki Add SS.PP per a beard far 
thipping, MA re»idenlt add 5% lolei 
In*. 

lEXfCOMF DATA SYSTEMS 

P O. BOX 222 
LEXINGTON, MA D2173 
TEL. (AIXJ afl2 - 308S 


BUSINESS SOFTWARE 
DATA COMMUNICATIONS 

FOR 

IBM PC, SEATTLE, NEC 
COMPUTERS 

Teleprocessing BoHware available for above 
computers 10 time-sbaring host Of twtween Iwo 
users {seod binary files, also) 

REMOTE DIAL-UP 
SYSTEM FOR ABOVE 

NEW 

SEATTLE 8086 GAZELLE II 

10 Mhz, - 256k mem. 
_Computer system,_ 

us ROBOTtes mESdems. TELEVIDEO 
Write for literalure and prices on above systems, or 
call for quote 

■esesa 

COMPUTER & STATISTICAL 

consuLTino services 

P.O. Box 5351 
Terre Haute, IN 47805 
(812) 466-4111 


Circle 120 on Inquiry card, 


I The Statistician 


CPM IBM-PC 
TRS-DOS XENIX 


Multiple Regression " Survey Research 

Stepwise * Nonparametiics 

Ridge * X-Y Plots 

All Subsets * ANOVA 

Backward Elimination " Random Sam pies | 
Time Senes Analysis * Data Base 

' Descriptive Statistics " Search & sort 

' Translormations * Hypothesis tests 

Please call TOLL FREE 

1-800-334-0854 (Ext. 814) 


Q 


for more informalion 
or write: 

Quant Systems 
Box 628 

Charleston, SC 29402 
ViSA-M/C Accepted 


Circts 387 on inquiry card. 


EXCLUSIVE - FREE 

MANUnCTUREirS WARRANTY 


• Prices are the lowest available. 

Qlv. 1 Qlv.Z-10 


F D0100-6 $225 S200 

FDD2O0^ $275 S2S0 

"Additional quantity disoouniCs available. 

With the FDD-2O0^fl. you buy twice the storage 
capacity at a naTninal cost Increase 

Shugart- 
Compalible Drives 

FDDieo-e 
FDD200-e 

• No other company 
can otter Ihe manufflc- 
turer's StF-diay warranty at no 
extra charge 

p r-,J warranty work is accomplished at the manu- 
(aclu ref's lattory aulhonzed service centef. 

I We ship from existing inventory, 

Viaa/Mastercharge 



Disk Drive Services 

689 L South Slate College Blvd . Fullerton. CA 92631 
(714) 526-1992/Call Collect. Mail Order: Add $7 
Shipping, California residents add 6% sales tax 


Circle 161 on inquiry card. 


Circle 260 on Inquiry card. 


Circle 201 on inquiry card. 
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7400 


74LS00 


74(Kl 

19 

74125 

39 

7401 

22 

74126 

44 

7403 

22 

74128 

59 

7403 

22 

74132 

.69 

7404 

.22 

74136 

.75 

7405 

.23 

74139 

.95 

7406 

35 

74141 

79 

7407 

35 

74142 

2.95 

7406 

.26 

74143 

295 

7409 

23 

74144 

2.95 

7410 

22 

74145 

62 

7411 

29 

74147 

1.95 

7412 

29 

74148 

1.20 

7413 

39 

74150 

1.09 

7414 

59 

74151 

.67 

7416 

29 

74152 

.67 

7417 

29 

74153 

.67 

7420 

22 

74154 

1 19 

7421 

35 

74155 

78 

7422 

29 

74156 

.70 

7423 

.29 

74157 

.69 

7425 

29 

74158 

1.65 

7426 

.29 

74159 

2 49 

7427 

25 

74160 

68 

7429 

.45 

74161 

.86 

7430 

.23 

74162 

89 

7432 

.29 

74163 

.87 

7437 

.25 

74164 

87 

7438 

29 

74165 

.87 

7439 

.29 

74166 

1.20 

7440 

19 

74167 

1 95 

7441 

.79 

74170 

1 69 

7442 

.57 

74172 

4 75 

7443 

95 

74173 

.79 

7444 

95 

74174 

89 

7445 

79 

74175 

85 

7448 

79 

74176 

75 

7447 

65 

74177 

75 

7448 

79 

74179 

1.34 

7450 

19 

74160 

75 

7451 

19 

74181 

1.75 

7453 

19 

74182 

,75 

7454 

19 

74164 

2.25 

7459 

25 

74185 

2.25 

7460 

23 

74166 

995 

7470 

.29 

74188 

3,90 

7472 

.29 

74190 

1.15 

7473 

34 

7419T 

115 

7474 

.34 

74192 

.65 

7475 

.38 

74193 

.85 

7476 

34 

74194 

.85 

7479 

4.60 

74195 

,66 

74B0 

49 

74196 

.85 

7482 

.95 

74197 

85 

7483 

55 

74198 

1 39 

7485 

,65 

74199 

1 39 

74B6 

.35 

74221 

1 19 

7489 

t 75 

74251 

-95 

7490 

.39 

74273 

1.05 

7491 

57 

74275 

1.09 

7492 

45 

74279 

.75 

7493 

45 

74623 

1 40 

7494 

69 

74204 

3.90 

7496 

65 

74285 

3.90 

7496 

69 

74290 

1.25 

7497 

290 

74298 

:95 

74100 

290 

74366 

68 

74107 

32 

74366 

68 

74109 

.37 

74367 

,68 

74116 

1 95 

74368 

.68 

74121 

29 

74390 

1.45 

74122 

39 

74393 

1.90 

74123 

59 

74490 

1.90 


74LSOa 

26 

MLSieS 

1 06 

MLSOl 

S8 

74LS1C3 

1 05 

/flLSOa 

pa 

74LS164 

1 19 

7ilLS03 

39 

74L$1B3 

89 



74LS16ie 

2 48 

?4L$05 

pa 

74LSl6a 

1 IS 

74L3CJB 

28 

74LS169 

1 IS 

74LS09 

3i. 

74L517a 

1,99 

74LE10 

2B 

74LS173 

&9 

74LS11 

39 

7416174 

99 

74LS12 

33 

74LS175 

99 

74LS13 

47 

74LSiai 

2.20 

74L$1A 

95 

7AL$igo 

1 15 

/4L$1S 

33 

74LS191 

1 15 

74LS2tl 

£6 

r4L$l9P 

9a 

741. S2l 

33 

74LS193 

9a 

74LS22 

33 

r4LSl&4 

1 IS 

74LS26 

33 

7flLS195 

95 

74ILS2? 

33 

74LS196 

99 

74LS28 

33 

74L$197 

B9 


26 

74t$P21 

ns 

74L332 

33 

74LS24CI 

1 69 

74LS33 

^5 

74LB24P 

1 69 

74LS37 

45 

74LSP43 

169 

74LS3S 

39 

74L3244 

1 49 

741540 


74LSP45 

PPO 

74LS42 

.79 

74LSP47 

1 IQ 

74LS47 

79 

74LS?4ft 

1 ID 

74LS4a 

95 

74LS24i 

1 19 

74LS51 

P& 

J4LS251 

1 40 

74LS54 

29 

74LS253 

1.40 

74L.5:fiS 

PB 

74L$257 

83 

74LSr3 

43 

74LS25B 

9Q 

7flL$74 

42 

74L$25& 

2 95 

74L375 

59 

74L,$260 

B5 

74lLS7e 

45 

74LB261 

2 49 

74LS7fl 

45 

74LS26(i 

59 

74LSS3A 

79 

74LS273 

1 75 

74L585 

1 19 

74LS275 

4 40 

74LSSC 

45 

74LS279 

59 

74L£9n 

57 

74LEP63 

99 

74U59C 

75 

7419290 

99 

74Lsga 

?S 

74LS293 

99 

74LS&5 

i8 

74LS2I95 

^ IQ 

74LS96 

96 

r4LSP9*0 

1 19 

74LS107 

45 

7415324 

1 76 

74LS109 


74LS34T 

i9S 

74LS1U 

41 

741,5346 

1 9S 

74LS1M 

43 

74LS35P 

) 19 

74LS122 

55 

74LS353 

r 19 

74LS123 

1 19 

74LS363 

1 49 

74LS124 

1 3$ 

7415355 

69 

74L3125 

B9 

74LS366 

69 

74LS12B 

32 

74LS3fl7 

69 

74L3132 

79 

74LS368 

69 

74LS13t] 

49 

74LS373 

1 89 

74LSl3a 

8$ 

74LS374 

1 09 

74L8U9 

as 

74LS375 

69 

74LS145 

1 23 

74LS377 

t as 

74LSr4e 

1 49 

74LB385 

[ 85 

74LS1S1 

79 

741.5386 

6S 

74LSVS3 

79 

7415390 

r 95 

74LS154 

1 7D 

74LS393 

1 9S 

74LS>&^ 

1 19 

7415395 

1 TO 

74LS1B6 

99 

7415399 

?35 

TAt^tbT 

55 

74154^4 

£ 95 

.■4LS15S 

75 

74L&B6B 

1 73 

74L51B0 

1 D5' 

/4LS67l>-- 

2 20 

74LS161 

1 13 

74LS378 

195 

74L5133 

65 

74LS379 

1 95 

74LS241 

1 69 

74LS3ei 

295 

74LS£»b 

290 

74LS640 

2.95 

74LS299 

2 □□ 

74L5645 

2,95 

74LS33Q 

1 95 

7415630 

1.5D 

Tel: 1 

-(800)-821-3628 


DIP SWITCHES 


.tPthiiliOri 

SPOHslliLHt 

rposiiioi* 

aPuaium: 


SOUND CHIPS 


1647. 

76480 

A ¥3-8912 
MC3340 


MOS PROMS 


2708 

2758 

2716 

2716-1 

TMS3516 

TMS2716 

TMS2532 

2732 

2732-250 

2732-20Q 

2764 

2764-250 

2764-200 

TMS2564 

MC6B764 

27128 




Z80 SERIES 
8000 SERIES 
8200 SERIES 
6800 SERIES 

CALL FOR 
PRICE 


S-RAM 

Z101 

1 95 

51D1 

3.95 

2111 

2 49 

2112 

299 

2114 

8 9 95 

2114-25 

a 10 95 

2n4L-4 

8 12 95 

2114L-3 

a E3 45 

21141-2 

8 13 35 

2147 

4 95 

HM6116-4 

4 75 

HM6116-3 

4 95 

HM6116-2 

8.95 

HM6116LP-4 

596 

HM6116L P-a 

695 

HM6116LP-2 

10.95 



76051 
7aM05C 
76081 
7B12T 
7015T 
76241 
7805K 
7832K 
7B15K 
7624 K 
78L05 
78L12 
78115 
7fiH05K 
78H12K 
K TO-3 


9.95 

9.95 


1 74S00 

1 74SOO 

39 

1 74S02 

43 

1 74S03 

4b 

1 74S04 

52 

1 74S05 

S2 

74S06 

49 

74S09 

49 

74S TO 

4? 

74S11 

42 

74515 

42 

74S20 

42 

74522 

42 

74530 

42 

74532 

49 

74538 

1 19 

74S4Q 

49 

74551 

42 

74S64 

46 

74565 

46 

74574 

69 

74S86 

72 

74S112 

72 

74S113 

7 ? 

74SU4 

72 

74S124 

369 

74S133 

54 

74S134 

66 

74S135 

1 10 

74S136 

1 69 

745136 

( 29 

743139 

1 29 

745133 

1 29 

745140 

,73 

745151 

1 29 

745153 

1.29 

745157 

1 29 

745158 

1 29 

745160 

2 79 

745174 

1 49 

745175 

1 49 

745188 

2 69 

745194 

1 89 

74519(5 

1 89 

745196 

1.89 

74S240 

2 75 

745241 

2.75 

74524? 

2 99 

745243 

2.99 

745 244 

2.99 

74S251 

1 35 

745253 

1 35 

745257 

1 ?9 

745258 

1 29 

745260 

76 

743280 

2 79 

745297 

2 99 

745288 

2.55 

745373 

3.10 

745374 

3.1D 

745387 

2 75 

745471 

7 95 

74S472 

7 95 

74S473 

7 95 

745474 

9 95 

745 475 

9.95 

74S570 

5 75 

74SS71 

5-75 

74 5572 

0 95 

74S573 

0 95 

745 940 

2 90 ' 

74S941 

2.90 

745132 

2 IS 

745161 

2.95 

745183 

3 15 

7.45181 

2.15 

745183 

2.95 

74S325 

7.75 

745263 

4 IS 

745289 

3.95 

egulators 

7905 T 

85 

73D8T 

05 

7912T 

85 

7315T 

85 

7324T 

85 

79G5K 

1 49 

7912K 

1.49 

79T5K 

1 49 

7924 K 

1.49 

79L05 

79 

79L12 

79 

79L15 

79 ' 

LM323K 

4 95 

UA78S40 

1 95 

L* TO-92 



LINEAR 


C.T T0'22U 


DRAM 


TMS402? 
UPI>411 
MM 5260 
MK4 loa 
MM 5298 
4116’300 
4116-250 
4^ 16-200 
4116-150 
4116-120 
2118 
4164-200 
4164-150 


1.99 

3D0 

3 00 
1 95 
1 B5 

8 11 75 

a n 95 

a-12.95 
6. 14 95 
B. 29 95 

4 95 
595 
6.95 


LM301CN 

35 

LM304H 

1 96 

LM30-5H 

1 89 

LM306H 

3 25 

LM307CN 

.29 

LM30BCN 

98 

LM309K 

1 49 

LM310CN 

1 25 

LMSIID'CN 

09 

LM312H 

1.75 

LM3171 

1.70 

LM3ieCN 

1 49 

LM319N.''H 

1.25 

■LM32DK-XX' 

1 35 

LM320T-XX' 

1.39 

LM320H-X>:' 

1.25 

LM323K 

4 95 

LM324N 

.95 

1^337 K 

S.95 

LM330K 

6 95 

LM339N 

95 

LM340K-XX- 

1 75 

LM340T-XX- 

1 25 

LM340H-XX- 

1 25 

1^344 H 

1 9-5 

Uy343N 

1 20 

LM350K 

5.80 

LM35tiCN 

90 

LM36aN 

1 49 

LM372N 

1 95 

LM376N 

3 75 

LM377N 

2.75 

LM3a0CN'N 

1 25 

LM381N 

1 79 

LM383T 

1 95 

L.M386N 

1 25 

LM387N 

1 40 


16RAMCARD 

Compatibiewith. 

DOS3.3.CP M SyidOO 

Visicalc-PASCAL 
1VR WARRANTY 


80 Column Card 
For APPLE M 

599.00 


SPEEDY EPROM 
PROGRAMMER 
FOR APPLE II 
PROGRAMMING 

2716, 2732, 2764, 27128, 
2532, 2564 

IN 30 SECONDS S'] 19,00 


Applell/lle 

Compatible $222*’° 

Disk Drive 

CONTROLLER 
CARD $75“° 


SUPER COOLING 
FANS FOR APPLE 

$49 50 

WITH SURG 

$69.50 


IBMMEMORY 
EXPANSION KIT 


IBM 64K $52.95 
(9PCS64KRAM) 


HighQuality 

Diskettes 

5%"SS/DD 17/Box 
5V4''DS/DD 27/Box 


80 Column Dot Matrix 
Printer 

CP-80 byC.T.I. 

80 cps parallel interface 
graphics printing compatible 
with EPSON MX 80 FT 

SALE PRICE *299.““ 


IN LINE 

PRINTER BUFFER 

FOR ANY COMPUTER 
ANY PRINTER 
64K Byte 

‘Parallel to Parallel 
‘Parallel to Serial 
‘Serial to Parallel 
'Serial to Serial 

Model BF64S *225.°° 
For single computer 
single printer 

Model BF64M *395.°° 

For multi-computer 
single printer 
Allow up to four 
computers 

Share one printer | 

LOGIC PROBE 
WITH MEMORY 
FUNCTION 


32 750knz 
1 OinhJi 

1 8432 
20 

2 097152 

2 4576 

3 2766 

3 579536 

4 6 
56 

5 0668 
5 165 

5 7143 

6 0 

6 144 
6 5536 
80 
10 0 

10 738635 
12.00 
14 31010 
150 
160 
1 r 43u 
IBO 
18 432 
20 0 
22 1104 
32 0 


TERyS: Far shipping include 52 for UPS Ground or $3 
(or UPS Blue Label Air Items over 5 pounds require 
additional shipping charges. $10 mininiurn order. 


IS Hand well 


1-(800) 821-3628 


4962 EL CAMINO REAL, SUITE 119 • LOS ALTOS 
1(415) 962-9265 • TLX: 171947 HANDWELL LTOS 



corp 


Ctrde 202 on inquiry card. 


BYTE October 1983 631 




































© CompuCtass, Inc. 

7603 Firestone B(. 
Downey. CA 90241 
(2131 566-3556 

Authorized deaJeri Cotuirbia. Corona. Diablo, Eagle, 
ITOH, Morrow, NEC, Norih Star, QiJme, Seiko, Silver' 
Reed, Telcvideo and other maior brands. 


Circle 403 on Inquiry card. 


Circle 341 On inquiry card. 


Circle 9S on inquiry card 


* *Appl« compatible producta* * 

Apple II ( -I- , e) slim disk drive . . SSlO.lltl 
Apple 11 (+, e) controller card ■ . . $&5.0Q 

Apple keyboard.$80.00 

(with upper and lowercase) 

Apple replacement power supply . $80.00 
(5V/5A, 12V/3A, -SV/O.S, - 12V/0.S) 
Apple repiacemertt plastk case .. $80,00 
Apple II + compatible computer with 64K 
and upper and lowercase capability 
.$650.00 

Afso printer, modem, and mortltor are avaliBble in 
fewer price Term; Vise, Mesiercard, COD. 

T«l 609-667-6330 

Roger Electronics, 403 Sheffield Road 
Cherry Hill, NJ 08034 


**■**■■*■■****■■*■*■*■**■*■****■*■*******• — 

APPLE HARDWARE 

****************************** 


STOCK 

NUMBER 


RETAIL SALE MIN. 
PRICE PRICE ORDER 


APlPl 16R RAM CARD ■ 

APltH ad COUJMN CARD 
APlEM OjOCR/CAIRNDAR CARD. . 155 

API® DI5K-II DRIVE WO<-D?.L CARD 496 
AP1S» DISK II COmROLLER 150 

AP1P7 JOY STICK DELUX 49 

AP109 LOWER CASE. .... 4J 

APllO PRINTER CARD (PARALLEL 150 

APni HS-ir? CARD (SERIAL>. 195 

AP112 SUMl'MOD .... J9 

APIH Z-ftS CARD. . . 19fl 

API 15 INTEGER CARD. 150 

AP117 WROEI!. CARD. 179 

APlli 12BK RAM CARD tPSEUDODlSK) 49B 

API19 FORTH CARD. 

AP301 AFPLZTI+ COMPAT. iSK KJT 
AP202 HARDCABEEOR AP201 (PLASTIC 

AF2W KEYBOARD FOR APlOi. 

AP20€ POWER SLfPPLY FOR AP201 . . 

APZ05 APPLE II + COMPAT UK AftT 
AP3» APPLE II + COMPAT. MK AtT 
AP207 KEYBOARD FOR APPLETI tPELUXJ 169 

AP2M POWER SUPPLY (DELUX).D9 

AP301 TANDON TM-SO-I DISK DRIVE 

[MECHAN.I , 149 119 10 NEW 

AP401 [0M PC COMPUTER 64K W/2 

DRJVE.35W 1195 5 

****************************** 


* K * R COMPUTER CO,. LTT>. * 
J 1440 PACIFIC COAST HWY.. #104 J 


10 NEW 
10 NEW 
10 NEW 


HARBOR Cmf . CA 90710 
(1131 530-2577 


Circle 252 on inquiry card. 


Best Prices On 
TRS-80 Computers 

Our 6th year of discounts 
Ed or Joe McManus 
Fgt. Prepaid. Save Tax, 
Toll Free 800-231-3680 

Marymac Industries^ Inc. 
22511 Katy Fwy., Katy 
(Houston) Tx 77450 
1 - 711492-0747 
Telex 774112 

See us ip the Walt Sineei 
journal every Tues,. Wed.. Thurs. 


Circle 208 on inqutry card. 


OUft SOFTWARE PACKAGE TURNS 

VOUft ISM^^PC INTO A 
DEC*' VT100/102/S2 COMPATIBLE TERMINAL 


PRtCbP FROM «s. 
Op'iDFiar L*til PrintBir A File Transfer 


7525 MUcliell Road. Mpis.. MN 55344 (512) 537-9194 


iBr4 IH a r»Diiiergd IraKttntBA ar rr 
DEC. '■rT >rr EradBiharkt eT DigHal Equipment Carp 

Quit^K If B. intpamarii. al Quancum Softwara Svalarn'i 
PCHM. OM9 ars rrB.rJflmflrl(B pi Ml[;rp SyfttBirta 


Circle 192 on inquiry card. 


LOAD CELL 
DIGITIZER 3010 


CONVERTS S-100 COMPUTER 
INTO WEIGHING SYSTEM 

Inlerfac^^ wiKi lewd colls and strair^ gauge 
transducers 

Prolassiotiany designed for industrsai apphcaiions 
givtng slabilny superior Id high-fineed scale 
mrticatorp 

Filliy S-100 lEEE-bS^e COmpaSIhln 
EKciiQiiofi For up to R load cells 
17 Pil. Bign A overtaad ai 4 conv .■’iec 
15 bit uign S. overiflad ai 15 conv ‘‘sec 
0 01% accuracy. 

- Prp^.-ammablfl dam ping tiller 

- Selectable S-lOO vectored interrupts 

- Wide range dead-lpad and span ndjugfrnenis 

- Conservali'i^e and cool-running CMOS clrcunry 

Frtce S49S OQ Cuifpiri & OEM Manian« available. 


Scalar Electronix (1982) Inc. |r 

P.O. Box 0863, Champlain, N.V. 12919-0663 
(614)634-7026 


Circle 411 on inquiry card. 


S-10Q EPROM PROGRAMMER 


EPROn-32 

■ Higii niuslliv S-100 Doidir meets or encsfiils IEEE-S96 

■ Pragrams IK thteuali 32K (li!/re1 EPflOri*s. 

* Tentool 3ei9-lriseriien-iofCfi omgramnniing sDckei 

r EPROM Is piogrammed ttoiigh 1/0 poJts ^ cat be vsiifiod 
througii I/O ports or located 3n msmOfY space TOf vetlfit^atlop 

* PrajrBiwiing voltege geoeiai^ on-boaid:. 

* PersonaHi!i' Modules slinplib adaptsiion ol Board lo different 
EPROM types: 

PMT -250e. Z75e PM-3 - 2732, ^73SA Plil^ - 68764 


2516.2716 PM-4-2564 

PM-2-2532 PM-5-2764 

- CP/M-compatlwe cwitol sotiware 
Includes ODmniands foi progranitniRg, 
iffifjlicaiwn, disK I/O aafl eUlung, 


PM-8-271B 

$269.95 * 

jAST} 


ORDER DESK 
1600 937 6460 OKI 440 
Tephnicaflnquifles. 
igai)-682-4a54 


WkroDynoiMiia 

Co rpa ration 

B363 Poplar Ava * Suite IDS 
Memphis T»J3Sllfl 


^Piice Itidpdes EPRDM-32. itoGumeniaTlon and m PersonalitK 
Modiiles (spedb). Addllional Modules—47.95. Contra! Mftwere 
m 0" SSSO dlsketiE-19.95, UPS ground-62.00, OPS 
14.00, 000-61.60, lOfCagn add I15.CO, TN a(W6% sales lax. 
VISA and MASTERCARD wetoome 


Circle 419 on inquiry card. 


of looking for reliable 
Source of Supply? 


from Looking??? 


about 

QUALITY?? 


DISKETTES 


Call Bob Kelly Now^ . . 

Kelly Computer Supplies 

1811 Carl St. *31 Paul. MN 55113 
Toll Free ... 800 - 447 - 2929 
MN Res. Gall Collect. . .612/644-9030 

MEMOREX - DISKETTES 


GIrde 255 on inquiry card. 


®TDK 

flexible disks 

Call Free (800)235-4137 

for prices and information. 
Dealer inquiries invited, 
C.O.D. and charge cards 

arrpntpr! 


ViSA' 


PACIRC 

EXCHANGES 

100 Foorhill Blvd 
San Lu]S Obispo CA 
93401 {In Cal call 
(805) 543-1037) 


CHEAP 

LOWEST MAIL ORDER 
PRICES IIV THE USA 
OCTOBER SPECIALS 

ITOH F-10 Slqrwriter (P or S) 1063 

STOH a53 0 AP ProwritEr (PI 363 

TELE\TDEO ^231« rm Inal 733 

NEC 3550 Spitiwrfcter 1743 

NEC 7710 Spin Writer (S> 1369 

MORROW MP-2 Micrci Dreision foinpuEcr witK Morrow 
termin* I, Prowri ter printer and all soflwart 1B S9 

MORROW MD-2, wme estcqpl Silver-Rppd EXP-5(iq 
daisywheeJ printer 1 733 

PLEASE CIRCLE READER SERVICE 
CARD FOR OUR DISCOUNT MAIL 
ORDER BULLETIN 

Ali Items gtiipped in faciofy sealed cartpnp vvith full 
manufacturers warranty. We don't cash your check 
unttf we ship, ff we can't ship In 5 days, your chack is 
iHiumed uncashwj. 

Quoted prices are mall order only., and valid October 
only, Wb cannot accept credit cards, personal (jrcorrr- 
party checks,. POs or COQs. Shipping charges collected 
upon delivery. 






















































TOLL-FREE 
ORDERING: 
800 - 222-8686 

Wr technical support/ 

SERVICE / IN ARIZONA: 
602 - 282-6299 


CCT 


CUSTOM COMPUTER 
TECHNOLOGY 

1 CRAFTSMAN COURT - BOX 4160 - SEDONA, ARIZONA 86340 

Purchase your Hardware and Software directly from an OEM/Sysfems Integrator, Take advantage of our buying power! We 
stock a full line of Board Level Components, Software, and Peripherals. Call for your needs. We'll give you the Lowest 
Prices, and the Technical Support and Know-How we are quickly becoming well-known for. Satisfied Customers I'Jation- 
widel The Nations s Custom Systems House for Business, Education and Science. Call for a system quote. 


FOREMOST QUALITY • ADVANCED SUPPORT • REASONABLE COST • 


OF PRIME INTEREST 

lOur prime interest at CCT is service and 
Ipport. buiFd and sell hundreds of 
Istems per year to the serious computer 
Vket. We rigidly adhere to our strict 
(licy of reliable machines, and reliable 
opie behind them. We feel the Com- 
|iPro product line to be the state-of-the- 
t of the computer industry. 

IHE CCT EXCLUSIVE WARRANTY 

I With any system we build, we provide, 
writing, an unconditional 12 month 
Irect warranty on the entire system, in- 
uding mainframe, boards, drives, power 
Jjpplies, cabling and peripherals! We of- 
Ir guaranteed 24 hour In-house repair 
[id/or repiacement with lust a toll-free 
pone call. Wb can offer this, since we are 
) sure of our level of quality and rellabili- 
. It^s great to know that In the event of a 
toblem, you're not out of business 
laiting on service turnaround. We deliver! 
1 Our various OEM contracts with all the 
anufacturers of the components we in- 
Igrate, allow us this unprecedented flex- 
lility. No factory O.K.'s necessary — just 
let it running — NOWI 


pyselOO terminal. 

Is Prom Option -1 nstalied. $50 

Jlifsubishi B ' DSDD drives, full or half 
jeight. Set-up FREE OF CHARGE . $44t 

|kidataa2.$419/83. $679 

. $1029/92 . $559 / 93 1930 

shton-TatedBASEflS' orMD ... $299 
$uperc^c86*formM86&MP/M $99 

jlsual Terminals in stock. Cali 

learSieglerAOM20.$499 

freedom50 .. $499/100-$549 

{fays Modem-$259 • Diablo 62041029 
Ve carry a full line of software in all 
[vallable formats at discount prices. 

TECH TIP CORNER 

bBASE [l USERS - CUSTOM TERMINAL 
KEYS! Implement your arrow keys: 
pmulate Wordstar edit commands - send 
En SASE with $2.00 - (ATTN: HC) Tell us 
lour arrow key codes. We'll return easy. 
Detailed instructions to change almost 
anything. It's beautiful — Pat. 



^m£uPr^ 


PROFESSIONAL LEVEL BUSINESS SYSTEMS 

STATE-OF-THE-ART QUALITY, PERFORMANCE, REUABIUTY 


CCT ANNOUNCES: 


INTRODUCTORY PRICE: 

$ 3,399 


OUR OWN IN-HOUSE ENGINEERED 
^ ^ CUSTOM COMPUPRO SYSTEMS 

CCT-1 - ENTRY LEVEL BUSINESS SYSTEM 

* Enclosure 2-Desk-20 Slot Mainframe • • CCT 2.4 Dual 8'' Mitsubishi 

• CPU 6085/88 - 6Mhz 8065/8 Mhz 8068 • DSDD Drive System - 2.4 Megabytes • 

• Disk 1 - DMA Floppy Disk Controller • • CP/M 80 ■ 2,2 LD/ M - CCT Modified • 

• RAM 16 - 64K Static RAM -12 Mhz • • All Cabling, Complete CCT Assembly. 

* Interfacer A - 3 Serial/2 Parallel t/0 • Testing, and Minimum 20 Hour Burn-in • 

RUNS ALL STANDARD 8” CP/M SOFTWARE - INCLUDES OUR EXCLUSIVE 12 MONTH DIRECT WARRANTY 
CP/ M MP/ M NOTE; Each copy we furnish Is CCT modified tor the target system. M-Drive/ H and hard disk drivers are furnished, 
and the BIOS optimized for the fastest disk step rate, as well as terminal and printer compatibility. 

★ ★ CCT-2 - THE FASTEST*MICROCOMPUTER IN THE WORLDII * * 

Enclosure 2-Oesk • 90K Baud Parallel Terminal Board • 78 Key Professional Ergonomic Keyboard 

CPU 8086-10Mhz • Diski • 512K M-Drive/H • High Resolution Amber Monitor. INTflODUCTDHY PRICE: 

128K -16 Bit Memory • CP/ M 86 ■ CCT Modified • CCT 2,4 Dual DSOO Drive System 
Interfacer 3-8 • All Cabling, Complete CCT Assembly, Testing, fir Minimum 20 Hour Buim-in 

RUNS ALL CP/M 86 SOFTWARE - ULTRA FAST - INCLUDES 12 MONTH DIRECT WARRANH 
* Ask about CCT4 px Vereion similar to above) W/256K RAM - $7,699 


onomic i\eyDDara 

nHpDUCTORY PRICE 

$ 6,799 


V\fe are the largest in the custom configuration of complete state-of-fhe-art S-100 systems, at package pricing, with integration, 
burn-in and programming. We custom build CompuPro systems / hard disk systems for business applications Call for Com- 
puPro literature. CCT system configuration data and technical Information. We can save you money! 


^ SUPER PRICES * COMPUPRO COMPONENTS * INSTOCK * 

SYSTEM SPECIALS-ALL CCT A&T. BURNED IN: 816A-$4299 816B-$4999 816C-$6499 

M-DriveCP/Mw/RAMPurcti-S49 • 0isk1w/CP/M-$449 • M-Drive/H-512K-$1149 

CPU80B5/88-$319 • CPU B08B/e7-S579/10Mhz-$659 • CPUB8K-$519/10Mhz-$639 • CPU-Z-$249 

CPU286$1249/10Mhz-$1359 • Disk1-$369 • Disl(2-$599 • Dtsk3-$599 

RAWI17(12Mhz)-$3Z9 • RAM 16(12Mhz)-$3S9 • RAM 21 (128K)-$779 • RAM 22 (256K)-$1399 

Intertacer 1 - $^ ■ Interfacer 2-S249 • Interfacer 3-5-$399/3-8-$4S9 ■ Interfacer 4-$349 

System Supper! 1-$299 • Enclosure 2-Desk-$599/Rack-$649 • 20SlotMottierSoard-$210 

CP/M80-$99 • CP/M86-$150 > MP/M 8-16-$699 • CP/M66K-$279 • Forth 68 K-$169 

86 Upgrade Kit: Consists of CP/ M 86.64K Ram. System Support 1, Cable - $749 
CalltefCSC Boards — New Releases—Operating System Wotfs/Updates 


* PRICE BREAKTHROUGH ^ 

Hard Disk Subsystems 

ICCT/Fujitsu 5 V 4 '' subsystem, includes Disk 3, custom 
enclosure & power supply, all cabling, A&T, formated, 
burned-in Ready for any CompuPro or similar 5-1 DO 
system: CGT-5(5.5Meg)-$159g 

CCMO (11 MeghS1S99 / CCT-20 (22 Megt-$229g 


? 7 HARO DISK DECISIONS ? ? 

Hard/Roppy Combinations 

An exclusive CCT innovation. CCT/Fujitsu/Mitsubishi 
ultra-system: SY/' hard disk next to a 1.2 Meg. DSDO 
8 ’ floppy. Includes Disk 3, custom horizontal enclosure 
and power supply, all cabling, A&T, formatted, buroed- 
in. Will stand alone in any CompuPro system: 
CCT-5/1-$2099 CCT-1D/1-$2399 CCT-26/1-$2799 


NEW DISK 3/5y4” HD SYSTEMS * 

2.4 Megabyte Roppy Systems 

CCT/Mitsubishi 2.4 Megabyte Dual DSDD 8'" system 
Includes custom horizontal enclosure, all cabling. A&T, 
bu rned-i n. T hi s Is the fastest system availa b 1 e $1149 
With stacked halt-height drives: $1175 

All Systems Carry Our Exclusive 12 Monlb Warranty. 


Prices S availability subject to charge. All products new, and carry full manufacturer's warranties. Call for catalog. Free technical help to anyone. We can configure boards S. soft- 
I wareforyour system. Plug-inand go Arizona Residents add sales lax. CompuPro* Trademark — WJ. Godbout; CP/H® MP/M® Trad^arks — Digital Research 


Circle 130 on inquiry card. 


BYTE October I9e3 633 





























THUNDERWARE 


Statistics & Mathematics 
New on the merketl An Industry proven 
software package which may wejf be all 
you'll ever need in the way of math and 
data artalysisi Just look at what you get I 

Statistics; Linear Regression, Correlation, 
Curve Fitting (power, exponential tog I 
Distribution Analysis (Normal, Weibull, 
Binomial Poisson, HypergeometricJ 

Mathematics! Vectoral Analysis, 

Quadratic Eq'n, Complex Arithmetic, 

Base b to Base 10, Permutations & Com¬ 
binations, Factorials, Itefativa Soln to 
f(x}=0. Numerical Integration, Triangle 
SoFna, Hyperbolic Transcendentals. 
Simultaneous Eq'ns 

A vatlsb/e for The /BM PC atjd Iha V SB/4A st 
an inTroductory price ofoniy ^749.B5f 

THE THUNDERWARE COMPANY 
P.O. Box 12587 
Lexington, KY 4058T 
(606) Z59-OI78 


Circle 470 on inquiry card. 


300 

IZOO 

BAUD MODEMS 

BAUD 

SIGNALMAN. . . F«e hour on 'SOURCE' 

300 BAUD direct connect 

S 69 

300 BAUD AUTO DIAL/ANS 

$99 

300/1200 AUTO DIAL/ANS 

$319 

US ROBOTICS. . . 300/1200 AUTO 

Hayes Compatible' 


Password' with cables, sprk 

$339 

'Auto 212" dixe .. 

. $419 

J^O^T ___ 

LETTER 

MATRIX PRINTERS 

QUALITY 

GEMINI lOx 120 cps graphics 

$289 

PROWRITER 120 cps hi density 

$319 

JUKI daisy wheel 18 cps 

$565 

DAISYWRITER 40 cps 

$999 

CPM COMPITERS 

IBM 

Edgle SCAU Columbia P.C. 

Kaypm HARDDISKS 

Cojxind P.C. 

TelevidM PORTABLES 

EagkP.C. 

LMAGE GOMPtTERS 

P O. Box 1164, Cardiff, CA 92007 

CAU TO ORDER: 


619436-7669 

VIBA/MC 

61# 434-0317 lURB 

ADD3% 


Circle 220 on inquiry card. 



Circle 256 on Inquiry card. 


SWQBUSI1VESS5VSTEM5 

MBC-llOO COMPUTER #1777 
Lnrhides: CPU, KEybcard, green ^ X SO KTeen. Z diik 
dnv«, with campktr biudiwss sottwaiz— WORDSTAR, 
MAiLMERQE. SPEUSTAR, OlLCSTAR, INPOSTAR. 
dP/M iystnn and BASIC. iWe wilt add a mcsdein and 
$afiwan fcr ufiJjf 

MBC-SSO PC COMPUTER #777 
The new PC that runs ma&l IBM softwarei Thij a real 
qyatily unit with great tookt. Incbdes^ CPU. luybnard, I 
disk drive, MSTJOS. word pfDcstfpr. ■vpriad^m and 
more. 

0 corona 

JBM COMPATIBLE PC #2092 
ItvclLidni Z drives i 1^320 K Hoppy and MSOK RAM 
drive), 256k RAM, Green or Ambw Hi-Rm Screen 640 X 
S20. MS-IK!>S. GW Basic. Graphic^, Paiallel porir serial 
port, 4 IBM type sbu. We will add $400 of BOdtwaie for 

m 

TTX 1014 Daisy Wheel Pylnter #EG5 
Incbides: Tractor-feed, frictkin feed, «™l interface, 
parallel interface, ribbon and daisy wheel: 

Send rdsfiier's cfierlc, motiev order or persotml 
rherk ftj ANN"^ COMPUTERS, 419 E. Wflshingfoh 
Ave., Unit 3A, GUberi, AZ SS234 or call (6021 
892^59 Visa artd MC add 4% 


PI FACTORY AUTHORIZED I 
B SALES & SERVICE 


Wide choice of lease & lease/purchase plans 

jomgoP^ 

Sys A $ lOg/mo.. S^ B S1 EWma., C *1 SOimo., Sy9 D SZSS^ma 

MORROW DESIGNS 

DECISION 1 

Oi KJ »t lO/nw , D200 iT^mo., oarQ *lao/mo.. P350 *i55;mo. 

fleWlTSrTO.. B*M tB nwg STOarmo.. Hew tfiLrilivser 

Payfnenta ars exampte Aaiaboui other systems, boards, etc. 
Ask stHMil bonus aonware. Acootinling, gamefi, utilises 
PniMTERiJ, TEHMINAL^. SOfTWAflE-C ALL 
Vft e»»f 1 fle*pai»nc 0 d uws, aff-'l. and «np. tLUtaflWfi. 

CostPlus 

COMPLTTERS 

Sg SS"™? P-O. Box 6f Ti-Bkiran^wn, At 3S2S4#;i4 

ZUbO/»-4/;^ iXirtilfAlllstNIIdinli^BfinnghM^ 


Circle 80 on Inquiry card. 


Circle 126 on Inquiry card. 


Serial 4 > > ^ Paratlef 



PRINTERS! 
PLOTTERS! 
PUNCHES! 
ROBOTS! 


Convert What You Have 
To What You Want I 

* RB232 Semr ' CanlnmJa blFAllBl 

* a a«tid fl*t» * HandthiM St«nilB 

’* Utchwl Uulpula * Cornel 3!^ x 4^1 x 1]j 

Hohmowwili yaurcH 


agf In CMOS twihnolciqy th«M unlit fsatura lull baud 
rain aalwIlN H 2K, wllh Kandahak* alonila l» muiLiiU* 
tranafflf atHctaney. DalalM dOCumenlaflOn ailowt 
BimplllladI intt«tl«lion Ordaf th« Mod*! 770 {SudPwl of 
Modal TTS Todayl 


FSmdetMRrwt 


-F—^ 

CA tuauanli a% ID 
umviipa<xnn 


m CALL (805) 4flMe65 or 487-1666 
For FAST Delivery 


512K BYTE RAM for 
IBM PC — XT 



$295 WTTH 64K BYTES IfSiSTALLED 
$595 WITH 519K BYTES INSTALLED 
$5.00 FDR 41B4 CHIP [20GNS ACCESS] 

*1 YEAR WARRANTEE ON IlMBTALIJED 
SYSTByi 

*PAf¥TY CHECK LOGIC 
*ALL 1C LOCATIONS SOCKETED 
‘MEMORY MAY BE LCKATHD ON ANY 
64K BOUNDARY 

‘SOME SPOT ADDRESSING CAPABUJTY 
’TOTAL SPLIT ADDRESSING ON B4K 
BOUNDARY ON REQUEST 

APPLIED LOGIC, IMC. 

PO BOX 328 

JAMAKDA, HEW YORK 11415 
(212)459*4064 

pnooe subject m chengs wttat notis. 


Circle 175 on inquiry card. 


Circle 43 on Enquiry card. 


Maxell Floppy Disks 

The Mini-Disks 
with maximum quality. 




Dealer inquiries 
invited CO.D’s 
accepted Call 
FREE (800) 235-4137. 


PACIFIC EXCHANGES 

100 Foothill BtvcL. San Luis 
San Luis Obispo, CA 93401. 
In Cal cat] (SOO) 592-5936 or 
(805)543-1037 


DISK DRIVES 

(For PC, Mod 1. Ill & IV) 

Tan don TM55-2 

Tandon TMl OChl 

Tandon TMI DO-2. 

Tandon TMiOO'4 

CDC 9409 

Case and PS 

5239 

$189 

$239 

$339 

call 

S 45 

PC EXPANSIONS 

MAYNARD 

DISK CONTROLLER. 

FPadd£50 SPaddS/O 

$155 

QUADRAM 

Quad bd or Quad IH64Kt . . 

$269 

AST 

Combo Plus 64 K 6 SPC 

Mega Plus 64K & SC 

I/O Plus (SC). 

Snd S or P Of Game 

$269 

$209 

$114 

S 35 

64K CHIPS 

Sel 01 nine . 

I 55 

EPSON 

Prrnters . 

. call 

VLM Computer Electronics 

10 Park Place • Mornslown. NJ 0796Q 
(2011 267 3268 V^sa. MC. Check or COD. 


Circle 341 on inquiry card. 


Circle 499 on inquiry card. 


















































































UQUIDATION 

SALE 

PERTEC2000 

MULTI-USER SYSTEM 


*2f9S 

Original Manufacturers Price $11,995 

California Digital has recently participated in the purchase of several 
hundred Pertec 2000 rnicrocomputers. These units are brand new 1983 
production, shipped in factory sealed containers. California Digital is 
offering these multi-user systems at a fraction of its original price. 

This microcomputer is the perfect low cost system for any business 
application requiring high reliability and multi-user flexibility. 

The Pertec 2000 is an 8085 small business computer featuring dual 8 
disk drives. 12' green phosphor screen and CPU integrated into a single 
compact unit with detachable keyboard. The keyboard features a numeric 
pad as well as a cursor control cluster. The Pertec 2000 is supplied with 
64K/Byte of memory expandable to 256K. This system comes standard 
with both an RS-232 serial port as well as a Centronics parallel printer 
port. The computer will support two users and can be upgraded to a five 
user system. 

The Pertec 2000 is supplied with Pertec BASIC, multi-tasking MIX 
operating system and CP/M 2.2. This computer is stilt in current produc¬ 
tion. Service as welt as service contracts are availabte from Pertec. 


GODBOUT 


Th e Com pu Pro Co r p oratio n h as rece n ti y re to cat ed the i r f acil tty 
to Hayward California. In the move, severet togistic problems occured 
bsulting in California Digital being double and even triple shipped pending orders. William J. 
Bodbout, the president of Com pu Pro. has asked us to liquidate the excess inventory rather 
fian send the product back to Hayward. 

1 order to clear our warehouse, we are offering these boards at a substantial savings. We are, 
■owever. asking for prepayment on these orders because of the low profit involved, A 
lurcharge may be added to credit card or open account purchases. 


COMPUPRO 

SALE 


tPU 6eK IS Ihe most advanced 63000 board 
Callable ti inductes sockelJj. for an optional 
fiemory managsrti&nt unil and up lo 16 K bytes 
1 f PROM 

tBT-6BK Assembled 696 499 

tBT-eeKc CSC aso 619 

CPU 86/87 lets you take advantage ol the 
"5s laige library or uKra'efficient 16 bit sofl- 
Lare Includes sockets lor 8087 math co-prO' 
I es sor a nd 80130 fi rmware chjps. 
tBT-8607 Assembled 750 &45 

pBT-06B7C CSC S50 619 

;PU 8085/8088 Ihe original, mycb im- 
jt^sied dual processor board. When you need 
; besi of both worlds 8 fail and 16 bi[ micro- 
hocessor application [he Compupro dual pro- 
tessor board delivers results. 

BBT-e^eS Assembled 49S 359 

pBTSSBSC CSC 595 429 

:puzi 3 the premium a bit CPU Ihat includes 
I standard ^60A features along witn all the 
hecessary opiions to insure backiward compati- 
pi Illy With most older S-100 mainirames. 
3BT-ZB0 Assembled 325 239 

3BT-Z80C CSC 425 319 

PU 16032 lealures the Mationat NSC 
6032 that has true 32 bit internal arcnttecture 
■hich resembles Ihat of a minicompuier 
BT'16032 Assembled pending 

GBT-1B032C CSC pending 

:PU 286 IS ba.sed around fritel s lAPX 286/ 
10 sixteen bit microprocessor Upward compat¬ 
ible from She Compupro 8085/8086 
GBT-2Bfi Assembled 1595 1147 

GBT-286C CSC t750 1259 


MEMORY BOARDS 

RAM 16 IS 64 K/6yte ot high speed (10 MH;) 
tow power static memory This board performs 
both a bit and 16 bil data iranslers insuring 
complete compatibility with all 696/8-100 
microcomputer systems 
GBT-R1G Assembled 550 399 

GBT-R1GC CSC 650 469 

RAM 17 provides B4 K/Byle d 8 bit static 

memory DMA dala transfer and 24 bil ex¬ 
tended addressing make the RAM t7 the new 
econom ical sland ard. 

GBT-R17 Assemblet] 399 269 

GBT-H17C CSC 499 369 


RAM 21 features t28 K/Byte ol low power 
slatic memory This board is cafaable of doing 
both 8 bit an-d/or 16 bit DMA data inansfers 
GBT.R21 Assembled 1095 789 

GBT-R21C CSC 1245 899 


RAM 22 IS 256K/Byles of high speed low 
power static memory This board does boih 8 
and/or 16 bit data transfers at 12 MHz 

GBT-R22 Assembled 1769 1250 

GBT'fl22 CSC 1895 13S0 

M-DBIVE/H emulates 512 K/Byles of 
Moppy disk storage in solid state memory 
System down toads data from magnetic storage 
and Stores (his information m dynamic RAM 
incieasinq performance by as much as 3S0O“u. 
GBTMDil Assembled 1695 1365 

GBT-MDHC CSC 2095 1495 


DISK CONTROLLERS 

DISK 1 provides advanced capabitities re¬ 
quired by loday 5 single or multi-user micro¬ 
computers Disk 1 incorporates Ihe NEC765 
coni roller LSI circuit m an unequal od floppy disk 
board fealuring DMA arbitration 
GBT-DSK1 Assembled 495 359 

GBT-DSKIC CSC 595 429 


DISK 2 interfaces (0 most 0 ‘ and W Win¬ 
chester disk drives. Directly accesses uplo 16 
M/Byte. The Disk 2 allows your hard Winches¬ 
ter system to operate at its peak potential by 
providing high speed DMA transfers required by 
scjiihisiiraifid microcomputer systems, 
GBT-DSK2 Assembled 795 575 

GBT-DSK2C CSC S95 649 

DISK 3 controls uplo four Soagale 506 com¬ 
patible 5U ' Winchester disk drives. On board 
processor reJieves host CPU of disk overhead 
enhancing pedormance of entire system 
G8T-DSK3 Assmebled 795 575 

GBT-DSK3C CSC 895 646 


INTERFACER 1 fealures two inde¬ 
pendently addressable RS-232 I/O ports Each 
port is baud rale selectable from 50 to 19.200 
allowing tor simultaneous drivemg of fast and 
slow devices 

GBT-133A Assembled 295 219 

GBT-133AC CSC 370 269 

INTERFACER 2 provides three fully du- 
piexed parallel pods, each containing IG 
latched data lines along with strobe, enable and 
attention One RS'232 port is included i-s this 
unique interface 

GBT-150A Assembled 325 235 

GBT-150AC CSC 399 289 

INTERFACER 3 IS an eight channeJ multi¬ 
user serial I/O board designed for high perform¬ 
ance industrial and scientific applicalions. The 
Interfacer 3 is capable of high speed synchron¬ 
ous communications with baud rales up io250-K 
GBT-l3eA Assembled 599 429 

GBT-mAC CSC 699 499 

INTERFACER 4 is really ihe ohty inter¬ 
lace board most systems will require, the In¬ 
terface! 4 consists o! iwoasync./sync and one 
async RS-232 port with 5 handsnaking lines 
Ttie board also is equiped with a Centronics 
parallel printer port 

GBT-1B7A Assembled 450 325 

GBT-187AC CSC 540 389 

SYSTEM SUPPORT incorporales the 
most popular and irasl needed system suppod 
functions onto one single board. 4K/Byte5 of 
EPROM, battery back up. dock calendar and 
three 16 bit interval timers are among some ot 
the features of ihis special purpose board, 

G BT'S ySi Assembled 450 325 

GBT-SySiC CSC 550 395 


CAliFoRNiA DiqiTAl 

Post Offioe Box 3097 B • Torrance, California 90503 


TOLL FREE ORDER LINE 

A ^4 -e«\Vl 4 


TECHNICAL & CALIFORNIA 

/0 4 



CAlirORNIA DiqiTAl 

Post Office Box 3097 B • Torrance, California 90503 








$hugart410\ 


CEtlifornia Otgital inas partcipated jn- 

Ihe ptjr^rhase o1 £ev4riil Ihuusand 

FDD 100-S floppy disk dnv&li. Tftese units ara els’^rrsmcally^Shcf ptr 
simitiar to Itiat of fUC Stmoart B01(t. All units are and ghipp«t fti 
boxes. Manual and pOwGrsPOneclDrs supplied tnee Uipon reiilUeF 
ctlOCB 115 Volt. 6D H/ df 230 VoU. 5ffl-tz 

WTf! Eu'WBn CtAWmefS. Uir^ Oiur«tf □! idSQ '^11 so Hi. uiilsw .11^:1’ 

Gnmiwiy Airnr^JTnqms c.iii t» |(j i^ll caB W»Be lyiVflS BiquriirNiefCt K 

m Ftimkiufi Kdticino impol dupf I utimpes 


Jhesd Sh-ugan 41D disk dfives ars all laclsry 
Iresh 1963 production, r«:ienlly pufchflsott from ttie 
Four Phase DivtSBOd sA IheMolardta Cdtpetalion 
Ttiese dl^ii drives are single sided 60 traclHI ^ TPIJ 
surlabfe tor use Mtih Ihe BadiP S^iack Modal t am 


FREE 

Plasth littrary case supiiK^ecf with alt 
I diskettes purcliased ~ 

*19.95 

New Low Price 


'-.kettea 


5^4" DISKETTES 

WITH LIBRARY CASE 


___ I 

Your C[roice 

SCOTCH 

MEMOREX 

VERBATIM 


single Side Double Densily 
Soft Sectof 1fl Sector 16 Sector 


Double Side Double Density 


EIGHT INCH DISKETTES 


23 " 

ICOMPOSITE 

MONITOR 

nS9 


Nleat monitor 
Ibr classroom 
I demonstrations. 


I Evvr Iry gglhpilng; m ct^ssrpi^ Ol Btudsibi ndund j 1C mawior^ Han n !|«ia 
I purcTiBsa a . 3 ^' hi^ nwh 4 pn. rmndDC d a raasanabtO'onca. 

I Tnee«unit;s 

P ttie Apptff Of . _ 


SCOTCH 

744D-0 

744D-10 

744D-16 

26.50 

MEMOREX 

3481 

3483 

3485 

26.50 

VERBATIM 

525-01 

525 10 

NA 

26.50 

MAXELL 

MD1 

MH1-10 

MH1-16 

26.5Q 

DYSAN 

104/10 

107/ID 

HA 

45.00 


SCOTCH 

745-0 

745-10 

745-16 

39.00 

VERBATIM 

550-01 

550-ID 

NA 

42.50 

MAXELL 

MD2-D 

MH2-10D 

MHM6D 

45.00 

DYSAN 

1D4/2D 

107/20 

NA 

49.50 

OYSAH 98 

204/20 

NA 

NA 

59.50 


single Side Sevgle Ponsity 

Siivgte Side DsuPde Deitsitv 

SCOTCH 

74DD 

29.50 

SCOTCH 

74 VO 

39.0Q ' 

MBIIOREX 

3960 

29.5D 

MEMOHEX 

3091} 

35.08 

OYSAN 

374D/1 

39.50 

OYSAN 

3740/D 

57.50 

Ttilrty Two Socior 

Double side Doutile OensM'y 

SCOTCH 1740-32 [79.5(1“ 

SCOTCH 

743 0 

47.50 

PlipAPilflS'. 9KlfH50li«» llMC-525 (O 9!l 
Files ««rH50(k9* PtC-BOd As 

BccHch head cls«n kit S'. B 0 24.8s 

Piashc Vttart m*b% 5‘- B 5 SftW'Lii a.» 

MEMOREX 

3114 

39.50 

OYSAN 

3748/20 

65.00 


f ModtJl 3 Or any p1hEr 
Inve Budi ars 1hB I0M/PC The 
4 'Tb IS lulP heighE a^id furicllonalty iht- sanw as lh& Tancion TM r OD-3 Complete 
with ppwar Qdnnacldl' and irtslalPalign manual 

When ihese Shu^h 41.0^ aim liquidate ihe price will reveri tDOu^ ragular 
price o1 S£49 SHU-SA410 


MEMORY 


16K DYNAMIC 

1.95 

4116 150ns. 


64K DYNAMIC 

5.95 

4164 150ns. 


2732 EPROM 

4.95 

450ns. 


16K STATIC 

4.95 

6116 200ns. 


2764 EPROM 

SALE>S.9S 


iir,;'3WnS rH5Hilir 
mffl4Mrrt iKflalic 
I1-4!’;tln6 aKatalii; 

.■| 14 MOiii iK > 4 
4tJ44TWS450<V. ^K . ' 
5257300116 4« f. I 
i«H6 P4 3O0Bia CKsC 
6111; P315(Jn4 2K.B 
r.i67 2167 I pans ifiK. 1 


DVNAIVIIC MEPWORY 

iCM •1027750 
VM 41 iet50 
CM i 110300 
CM 4164(60 
lCM4K<>l£il6L< 

STATPC MEMORY 

CM 711 dir^On 
ICM.71107454 
CM 7113450 
CM 21 M10Q 

ICM wny-TtiO 
ICM4116200 
lCM4lli.il'4> 

nropmi iCMfiHinoti- 


.'.’OBJEOfls IK A a 

j7iK4i!jgnB 2K.0 
2. 16TWH iti&iii Tji MUll^iir 
?.‘3?4Bgns 4K I a 
2=1i2350n5 4K ■ B 
3SX!4S0nE. 4K1-S 
T7fi4 ?50n! UK '.• B 
4Hi2fl 150*16. IfiH ■ - 


EPROMS 

KX 2.116 

lCtr2.h(. 

ICE-J?r6rMS 

lfJE7.M3 

iC£27JlM'(S1 

■CC-3bg2 

Ct 7iTHl 

CE 2^-=^ 


CONNECTORS 


‘ S-100 Gold 


DB25P 

(Illllll6.6f,4*aftfl 


oolfi 3‘iM eoae c*HD coftitECTons 

i^piog Hcti HhW IlH-h 

rmsaiBJl 2M" CNE-IMS 285 2 50 2lfl 

Sttll|nsH.'R0l CNE.H1(M 4 19 3 E5 3 47 

S'1(»VVirfl.W CNE-WIO 385 3 50 3 111 

mur 140'b71 CNE-IDOA 4 85 4.50 4 12 

. 1M" pEHien EWiiE C4BD GONNECTOFTS 
SS744Ey0iei CNE-44E 2 50 3.1 a I Sa 

*S(7f4*ia &4'lCNE-'r25 550 fl.li 5 )■& 

SSi'TSbrGsd CME-72& 5.« S.M> ^10 

Oinsr KtnreCKirB AvatebIc L4inrv rmniwnl 


'D'TYt-E ciiUtab 
ti£!»P male GND-8P 
D£K IcimRlQ CND-8S 
kiiolicI CMLi-gH 
DA r5PrtMl[i GWP.'^P 
DAISSlmlMila CND•|r^Ci 
DAIoheiotr CNDheiH 
□B25PriMilt CND-35P 
06255 Kimabi CND-j^ 
0625 IWCd CND2SM 
DC375' irmlc CND-3JP 
□CSTSInfidl* CND-ars 
0037 flood CND-aJH 
DDMJPfTLjlc CND-a^7 
□DSDhood CNDSOH 
H<h5Mam2*llBl DND si-lS 


225 2 00 I JO 
1 50 1 35 120 
2.35 3 10 280 
3,25 3 10 280 
I 50 1 35 1 3D 
£ 50 1 95 I 05 
335 2 75 1.95 
t35 1 15 77 

4 20 3 95 3.65 
555 5 7^ 5 50 
225 1 95 1 65 

5 50 5 10 4 75 
260 2 40 2.10 

97 68 *2 


AMPHE/edU^ CENTnONfCa TlfPe 
57'3aifl036^P OC-36P 7.95 AM 4 90 

IEEE4at.CcBjrCN0-24P 735 fi .35 6 35 

CriSK DRIVE f-dweRcowrecTOHs 
8 BpnDC CNP-aCC 1 K 1.29 39 

i 3ACS9l.''5 CNP.sBS ’ &9 1.09 .09 

6 aACDui.S CNP-gOS 169 1.09 09 

□■. 4bm,DC qNP.4CiC 179 1,19 99 

3 fm DIN i«cpl CNP Qje 2 50 1 89 t 59 


DOUBLE 


REMEX SIDED 


Calllornia QiOiLaJ Ivas IU91 pmchasad a largm quantity □! Rnnex. Kl Ol 
Eight inch doubPe sided difm drivas. Remex i£ the pnly dauMe S'CTol 
drive that has an double giinbat mourned head asaembtylhal guiiiani>C9l 
head traqAll^. ThtS drive la machanlpalty sol id. Hemex has always E 
known forproduoing premnre products lor the itoppyi^dh markal tha FR 
company Is a subsidiary 04 the Ex-palFc Corporation. ^Fgdune SOD Coml 


Eight Inch Single Sided 

Drives 



One 

Two 

SNUGAHTaOtH 

385 

375 

SNUGARTSIOHalf Height 

385 

375 

SIEMENS FDD 100-8 

169 

169 

TANDDN 848E-1 Half Height 

389 

359 

Eight Inch ODuble Sided 

Drives 


SNUG ART SA851R 

495 

4B5 

SHUGART 860 Hall Height 

495 

485 

QUME 842-^aUME TRACK 8’’ 

459 

459 

TANDON 846E-2 Half Height 

485 

475 

REMEX RFD-4000 

219 

219 

MITSUBISHI M2894-63 

379 

375 

MJTSUBISHIM2896-83HalfHt. 

459 

449 

Five Inch Single Sided 

Drives 


SHUGART SA400L 

235 

229 

SHUGART SA410 96TPI/80 Trk. 

129 

119 

SHUGART SA2Q0 Height 

169 

159 

TANDON TM100-1 

139 

179 

TANDON TM50-1 Half Height 

485 

450 

TEAC FD-55A Half Height 

485 

459 

Five inch Double Sided 

□rives 


SHUGART SA450 

319 

309 

SHUGART SA455 Half Height 

259 

249 

SHUGART SA4G5 Half Ht. 96TPI 

239 

279 

TANDON TM50-2 Haif Height 

215 

209 

TANDON TM55-4 half HI. 9eTPI 

329 

319 

TANDON 100-2 

279 

269 

TANDON 101-4 96TPi 80 Track 

369 

355 

MITSUBISHI 4851 Hall Height 

259 

249 

MITSUBISHI 4853 Vi Ht. 98TPI 

339 

329 

MITSUBISH!4a54V^Ht..B 'etec. 

465 

449 

QUME 142 Half Height 

239 

229 

TEAC FO-558 Half Height 

329 

319 


ig| 




Five Inch Winchester Hard DisKs Drives 
SHUGART&12 13M/Bytes 895 8B5 82^ 

SHUCARTTOe 6 M/Byte, Ha it Ht 735 775 753 

SHUGART712 13 M/Byte, VzHt. B95 865 823 

SEAGATE 506 6M/Byte 555 495 473 

TANDON503 12M/8yle 695 875 855 

Upon request, all drives are supplied 
with power connectors and manual 


CaliromieOlqilaJ manuJacKirei an asorimem of ateck aJid custom Oiskdnvl 
erdasureg. PT tho voAirna isjusilFled we witi'CU 5 [omd^go an einciasure frT 
your application The loHowing stqot di^k dnvc enclosures ore available. T 
All include dower supplies the e' enck^rasare suppiiedwiih exhaust iansl 


Honrontai mount Two 3 fuH 
hoighe drives 5^79.{}Q 
Verlmal rnpunl two iud height fl' 
disk drives S299 QO 


HcKrizonEat mount one tult height 
or two half height B' disk 
dnves. 5239.00 
Varticet mount two IVjI! heighi 5‘ a 
chsk drives St 39.00 




















































































L/ALirORNIA UiqiTAl 

Post Office Box 3097 B • Torrance, California 90503 



OCR READER 


LIBERTY A 

FREEDOM 50 


Your Choice 

SECOND DRIVE 
GREEN MONITOR 


124 iQVtS by SD Eh 7x9 malm whti 

dnitEnders. Sgll l[Z5l afUf 2Slh dafla i*9Pll*y NW i 

innliixiiari Qiuil^h .jJ E_ -I i 


ASCII OUTPUT 
OCR 'A’ ABOVE. 


Sanyo EleetrorsFCS nas jusl released Ihe long awailed IGM/^PC 
JooI<-a-1ike, thd MBC-5SS. This is a conriplete microcomputer that 
includes a 5V-i" 160 K^Byte disk drive, 126K/Byta of memory, 
color graphics interface, low profits keyboard, and para list printer 
port. Afso Includes sjcfensive software such as Sanyo Basic, disk 
utilities, word processing, and spread sheet program. MS-DOS Is 
supplied with the Sanyo computer allowing programs written for 
Ihe tBM/PC to operate on ihe MBC-555, 

Along with all this California Digital offers "FREE" your choice of 
either a second disk drive or a high resolution green phosphor 
monitor. All at the super low price of only S99S.0D. 

We expect to see a initial shortage of this item. MBC-555 s will be 
shipped on a first ordered basis, Please place your order early, 


I pur be^i sellffig liquiUabons agi^iri ava^ilabls’. This OCR read&fS W9S 
Bfilunad by REf^nilign EquipmeTil Incorporated For Hie TfiW Corpdra- 
[aeii In 1heir pginS gl &efe casFi reqisiBT systems currenFly m ufie a1 IhG 
FoE?burk and J.C. Penney netatl Bigreg 

OCR roaderaaffisuitatila lorinputlrw daUa lor inveniorycornroi, potni g1 
I a/iy applidal igfi where aceuragy and speed are essenliai. UnilS shouk] 
Ini efface |g most rTncngcomipiiler s uch as Appte antf S-100 syslsrna 
bes eight tut ASCII parallel wnh ’tiarvdshaking Controller Fias 11 user 
ih?e r<^tofs IhaE are sotiwate conlroliablo, miginnijing dguble enirv dI 
[tie OCR wand reads a -sutset of "OCR A ' as Fast as lO cheradars per 
h. Print wheels are avnilable lor mosf ftasy wFieel ifwinters as well as 
b Lypewrillers, 

pentaliOn Evid applicalion neles are included Each reader is brahd rWW 
brv sealed boxes. OnginialaKiuiaiiUon is apron S2.5CCI. C>CR-72015 Ifaa 


Word Processing Pririler 


The WV&e I DO lealures die cast 
aluminurFi case. ltJ2 key keyhoerd 
and non-glare 26 lino green pFios- 
phor video dispFay. ^It screen 
both horizontai an vedical make 
the Wy-1 DO unusaJly user triendly 
Thig unique terminal is perled (o 
enharce any bustness syslem 


299 00 
■JiHOO 
SJJ.ori 


f JJT W MW MmM eviSCPUculslfieprk;aQFadualprocB**Oir&yslGfTilnha!t! A 

Jf single board now ognLains an B MHz B06B,4 MMz ZBO, 2 
aenal poda. interupt oonEroller. and dual danslly lloppy disk 
contfOller. CPf^A2.2. CP/IW &6. MS/OOS, PC/DOS. ee wall as, UNIX available 
The serial pods ere Fully soFtwara pro^ramihatito with baud rate3 up to 15.200 The 8063 CPU can 
ta lumpened for either 8 or 5 MHz operation. A aockol is provided far ilvs 0OST main processor chip 
Inlel S272 disk conffoiler is incorporated. oofiEnollmg bolh 0" and 5i x' Itoppy disXs sumuitarnously. 
The intefLjpl controller is an 0255 iFiai cm accept interupls Ingm on board as wefi as Fftmi the 
VIO-VIT Imea on Iha buss. ST55.IX 

Oclagon Hard Dis4( Controller Board Features ihe new Western Digital ' Error Correctino 
Wir>cnest0r C^irollef cFup set. This optimized chip ebI arxJ a OaiaSeparator, designedOXdLiSiwWy 
tor Oelagon. assures you extremely Fiigh data inlegriiy 

The Odagon Hard Disk Conlroflet carv conlfial up to tour ' Wlnchestar dnvea simulFaniously 
The Board aiw includes en S bit Canlrdriics prmiar port, and tvwj lully programmable senai poris 
witFi baud rates to 19.?0D. S475.00 


flltipu 

49900 

€2900 

IK^QQ 

iBssigt) 

[VTserj 


i S^OaiLxfin. EurCmEtl 
ilfl- dalalchabie 


16 BIT MICROPROCESSORS 

11 - Ijijir mul UM iiJ« f‘^' 4 dfih .anlmlir DC I HMiW FHi lu 

iWuii Hitsf. iiipum ir h* DHr sts? m m 

Gudnjit dull ir[ia»:i HI® F^ i f- r'l ClfT itsaa :!iU ij"J 

I Iirrvi IIUI .'ll" ■ M. < cut B ra I, lunmufft f3£i W 

SINGLE BOARD COMPUTERS 

:.!vi]iriEQ J iSSf. iJ4"J ■■ ■ = iitii nt tCH KCCit 

f„iwiii,fi|Daln fiujwi til?: AMI> 7ifl ri9'35 

IIIBEI Syimii niBlw Hf.P^ HqUiy. WK If! SMI Bift £0 

Ff.iC. r Iilifli; IMiiig wiUmU imnoy ML roc I fi.’SW 

8 BIT MICROPROCESSORS 

u. ui .ijJin '^..-iiiikivlrladil DUI JiU -jjUU 

Cji'—v':iiihi,|p 7FI’^ CCi-JHK ’.■(Hill 

r. >, ....I .III MF ■«! .iiaoi 

FLOPPY DISK controllers 

cxjuiciii [}»I uuuHtiDmfv HEC/tt ai D-iKi iisbfla 

fjil rinmirti j| Ji-ti^iUSAwipgPM CCS-24ai; 33)OC 

Mcrma pl!h .Jiii;lrv II iWll CFIU!'n.V m IKI 
Mpililit i —ic™ iit}lL.lPi;.|, MDSDJI 275L-J 

UilhHl CiKliani.iikiuMQfnFJii rirtroiki lAn.mC iigiu 

Uihtii tlKluHnci'iKjinkiisiliimiiiiii!' iAhSDC 21900 

FiiL"-.nM4 Dnniiftw I Dinrwanri! I'Plil 3ft9(W 


STATIC MEMORY BOARDS 

Ddojui# Fvr" !'■ iVf 16 lid i1j 1» iienlei Gfll Hio 
Dor^irRsni' ■ limawivl iMotaul idfl GPI flu' 'Vih.i 
CiiilMiiiFUni:M urtKiifleS i6iiaisiri QDTWi 
hlJniflll (Hlllifir: ■ D Hi iraiKitr {ST* !flm rCM HU B j/j U' 
■'. -'!iinaLmiUliii6.ouliiiii.i iR-i-Of CCShiS I'i'i'O 

DYNAMIC MEMORY BOARDS 

, iiiitiir Doui fillip Wz cyuto m: Wu ;.fl4 Miifi 456 «> 

I'.r-r'ii CanDJF fliSfi rJK tm>l ccs^Taili ,•> '-n 


li MR lA flvf inJ illlDi hKE 
liinr Fl d iHpniil, 4(1 imdiriaC. 
Iilor .^10 piualcil 411 i:fiBi 


EPSON MX80 

IBBONS *6.9S 


Advanced fiusrw$$Tech. 13 Key Pad 
CafiF. Computer 7710A Async. Eierisl Inlorface 
Calif Compuler 77l0fi sartw but tor modam 
CatiF. Computer 71 HA 12K PFICW module 
Catif, Computer 7720A parallol interface 
CaFif. Computer T724ACalarnJar/ck3ck moduaJ 
Cafif Computer 772gA Cantroorts mtgifaica 
CaFjf. COfTipular 774aA programmable tilfior 
CaHFomia Pigitel tSK card For standard /iqiple II 
Hayes Wicnamodem II for Apple II 
Kensington Micro. Eyslem saver Fen 
Kratl Corp Apple Joysticli 
MIcrosoh Sofleard with CP/M; Z-ao 
Fulountain Computer "The Clock' 

Mountain Camputer Super (alker SD2D0 
Mountain Cornpuler AD/DA 16 input, 8 bit 
Mountain Computer ROM Plus with keybb. (ilOr 
Mountain Cornpuler ROM writer/soCkel 
Orenge Micfo "GRAPPLER" parallel interface 
Sorrento VaFley 6" controller double side D/D 
TEAC Sl'i " disJi drive Ipr Apple II 
Vista VIsioh 80, eGcohjmrieafd torstd.Appte II 
Vista B" disk oantrDlFBrdaubte side D/D 


.A0T-13B 

CCS-7710 

CC&-77l0e 

CCS^TIH 

CCS-772t} 

CCS-7724 

CCS-/725 

CCS .7740 

CAL-A1G 

hys-mmz 

KEN SF1 

KFT-jyZ 

MSF-SFTCO 

MTTJ-TCLK 

MTN-STLK 

MTN-AODA 

MTN-RMF 

MTN-ROMW 

QMS-GS 

SVA223 

TEA-.A2 

VSA^VISSO 

VEA-AflQO 


CjlilGfiHCnnpiiHiiBAi 


|i 2" iHgti makihnn. 2QhHi 

|i z™ 121 gnftfld |imap*>or 12" 40^80 MHurn 

Lb 1201 tireeflpWMUlW IBMHz COIKIPMII I, 

Lb 1260t«nriieie'al yrade kuiykibII 

lirilMf screwi l2" Oudipjail inSHlIl^ 

|:>la ±a opcin IrfUTlq. UiVwFitii. CDnnpoiil vidb 
me 12' open hemff rwjuirtf hcrnyni: □nd 
no S' open hamB ruqiwes mxi sync- A trv. 
r tOLpfl 

Ia 09 191U ColM-niyriprsit video ivilti soum) 
IsigiMRGQdEsignEd Ict ui^eeillri Itw IBAI t 
I.IC I :?03DW. flee potK mniUar 
I.IClI^I oolpr c£BrT]p;;il. 

L ZVM134 RGB color OulnUd lor IDM PC 
roK polor oompO^il wilhv4>4id 


XEROX 


DIRECT CONNECT 
S75.00 


AcJaSottCP/M ADA-445C 395.00 

□ -Base If ASH-015C 429.00 

WardsEar MPR-167G 309.00 

Mai I merge MPR-392C 169 00 

Spellstar MPR-429C 169-00 

Multiplan MSF-4e3C 189.00 

Macro 80 MSF.187C 139.00 


Superaoff 
MAC 
CP/M 3.0 
Oespoof 
Pascal Plus 
CP/M 86 
MP/M fl 


PEN-r2AO 

UIJSITOLP 

UDSKKILPJ 

UIJS-202LP 

Ut?S-2T2LP 

WOV-JCAr 

hOVH^AI 

IM0V‘SC11M 

NCyV-SC2l2 

SGL-MKI 


MocaHonSnianCetiaB/ZlZ 1200 baud eulo deri 


Additional Software available for Apple, IBM/PC and 
Atari, please telephone for price and avatfabiffty. 


TOLL FREE ORDER LINE 

800 ) 421-5041 

TECHNICAL & CALIFORNIA 

( 213 ) 679-9001 


Shippinc: FirsE five pouiidB ^3.50, Each additianat ^.50+ 
Foreign ordcTs: L0% shipping. Excess will be refunded, 
Caliiurnia residents add 6j%SHies tax. COD's discouraj 
Open accounts extended to state supported educational ini 
Companies with a "stragg'' Dun Eradstreet. 
■Warehouse: I 5600 Inglewood Rl vd. 





























VIDEO DISPLAYS 



MINK VIDEO. This board can be used to add a video display to 
your aim or other computer It can also, with the addition of a 
parallel keyboard, 5V power supply, and video monitor, run Tom 
Pittman's Tiny Basic. The display format is 40 columns by 24 
lines. This board has two parallel ports (6522). a 6502 MPU 4K 
RAM, 2 or 4K EPROM. The assembled video board without 
EPROMS, part number eM40A $149.95. The Tiny Sasic EPROM 
$39*95, The character generator EPROM $19.95. The para I tel input 
EPROM $19.95* 


To order: Send check or money order. Add 6.5% tax in California. 
Add 5% shipping for orders less than $100 or 3% for orders over 
$100 or 10% outside U.S.A. Phone orders: We accept Visa or MC. 
Add $2,00 for C*O.D. Wilt Call Hours 9am to 4pm. 


look fop low cost- 
hloh quality vidoo 
displays 


VIDEO TERMINAL 
BOARD. This is a com¬ 
plete stand alone Video 
Terminal board* All that 
is needed besides this 
board is a parallel ASCI) 
keyboard, standard 
NTSC monitor, and a 
power supply It displays 
SO columns by 25 lines 
of UPPER and lower 
case characters. Data is 
transfered by RS232 at 
rates of 110 to 9600 baud 
— switch selectable. Complete source listing is included In the 
documentation. Both the CRT program and the character 
generator are in 2716 EPROMS to allow easy modification to your 
needs. This board uses a 6502 microprocessor and a 6645 crt 
controller. The serial input port Is interrupt driven. Assembled and 
tested part number S2-018A $199.95. The bare board with the 
crystal and EPROMS, part number 82-018B $69.95 


•John Bell 

Engiiveerixg, Ixc. 


1014 CENTER ST. 
SAN CARLOS, CA. 94070 
(415) 592-8411 



Circle 59 on inquiry card. 



PERIPHERALS FOR THE IBM PC 


laak far law cast- 
hiah quality intar- 
facas tap tha IBM PC 


UNIVERSAL VO. The Universal I/O board has 16 eight 
bit analog inputs with a voltage range of 0 to 5 volts* It 
also has 9 eight bit parallel I/O ports. It has Interrupt cir¬ 
cuitry, Timer clock 32768 Hz. to 512 sec., prototyping 
area, and LED for power. Part number 83064A $299.95 


120 VAC CONTROL. This board has eight optically 
isolated triac switches. Each switch can control 200 
watts. It connects via a 16 pin ribbon cable to a parallel 
output port. Screw terminals are provided for 120 vac 
connection. Part number 82-332. $119*95. 


INPUT PROTECTOR, This board protects the inputs of 
the ANALOG input or PARALLEL input ports* There are 
4.7K pullups, diodes and caps for each line. It connects 
via a 16 pin ribbon cable. Screw terminals are provided 
for connection. Part number 82-334. $69,95, 

To order: Send check or money order. Add 6.5% tax in California. 
Add 6% shipping for orders less than $100 or 3% for orders over 
$100 or 10% outside U.S,A. Phone orders: We accept Visa or MC, 
Add $2.00 for G.O.D. Will Call Hours 9am to 4pm. 


•John Bell 

Engineering, Inc. 


1014 CENTER ST. 
SAN CARLOS, CA. 94070 
(415) 592-8411 


Circle 60 on Inquiry card. 


638 BYTE October 1983 





































PERIPHERALS FOR THE APPLE II 





look for low cost- 
hloh quality intor- 
facos for tho APPLE II 


6522 APPLE II 
INTERFACE, This interface 
plugs directly Into slot 1 
through 7 In the APPLE II or 
the APPLE Me. It provides fou 
8 bit bi^d]rectional \tO ports, 
four 16 bit timer/counters, am 
harrdshaking. Four 16 pin dip 
sockets provide easy 
connections to peripheral devices. This board is also used to run 
the J BE EPROM Programmer. Order part # 79 295A assm. $69.SB oi 
# 79^2956 bare board $29.95 


EPROM PROGRAMMER. 

Programs 5 voit 2716's, 2516’s, and 
2532's. It Interfaces to the 6522 
interface with 4 ribbon cables. A 
Textool zero insertion force socket 
is used for the EPROM. Complete 
documentation for reading and 
writing. Cables available 
separately. Order part fl 80-244A assm. $49.95 or # 80-244B bare 
board 29.95 and set of 4 cables 2 ft. long $17.00 


A D CONVERTER. 16 

Channel A-D plugs into your 
APPLE II or APPLE lie. The 16 
Inputs are high impedance, 0 tc 
5 volt range, 8 bit resolution. 
Conversion time Is less than 
us per channel Two 16 pin dip 
sockets are used for Input. 
Order part # 01-132A assm. 
$89.95 or # 81-132B bare board $2BSl 


SPEECH SYNTHESIZER. 

This board uses the VOTRAX 
SC-01 Phoneme Synthesizer 
chip. The on board audio 
connects directly to an 8 ohm 
speaker, A disk with a text to 
speech program is Included. 
Order part #81-088 S129.95 


To order: Send check or money order. Add 6.5% tax In California. 
Add 5% shipping for 
$100 



M SLIM microcomputer. This 

has the same 44 pin bus as the AIM 

designed for control and Is ideal for personal and OEM use. This 
computer can be expanded with the peripherals listed below. Order 
part # 81-260A assm. $199,95 or #81-2608 bare board $39.95 


SIX SLOT MOTHER 
BOARD. This board has 6 44 
pin edge connectors 
connected in parallel. The card 
spacing Is ,750" It will mount 
in VECTOR card cages. Order 
part # 81-320A assm. $99.95 or 
# 81-320B bare board $49.95, 


12 PORT PARALLEL I/O. 

This board has six 6522 VIA’s. 
This Is a total of 96 I/O lines. 
Each of the 12 fl bit ports also 
has 2 handshake lines. Order 
part # 82-036A assm. $169.95 or 
# 62-0368 bare board $49.95 


RAM EPROM MEMORY (32K). 

This board has 16 24 pin sockets , 
that will accept 2716 EPROM's or | 

6116 RAM's to total 32K bytes. The : 
memory )s mapped from 0 to 7FFF. 

The first 2K (0-7FF) can be 
disabled with a lumper to allow for 

the 2K of RAM On the SUM i 

computer. Order part # 81-330A 

assm. w/o memory $99.95 or # 81-330B bare board $49.95 

ANALOG I/O INTERFACE. This 

analog outputs. The inputs are 8 bit 
with a conversion time of 2CX]us per 

and 5 volts and are 8 bit (256 steps) 
also. Order part # 81-292A assm, 
$199.95 or #81-2920 bare board $49.95 


To order: Send check or money order. Add 6.5% tax in California. 
Add 5% shipping for orders less than $100 or 3% for orders over 
$100 or 10% outside U.S.A. Phone orders: We accept Visa or MC. 
Add $2.00 for C.O.D. Will Gall Hours 9am to 4pm. 


INDUSTRIAL CONTROL PRODUCTS 


1014 CENTER ST. 
SAN CARLOS, CA. 94070 
(415) 592-8411 


Circle 61 on inquiry card. 


Circle 62 on inquiry card, 
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f MICRO 

l-TsS. SALES 

★ MADEiN USA ★ BUY FACTORY DIRECT * 



DISK DRIVE SPECIALS 

We’ve Lowered Our Prices 



Offering A Complete Selection And.. . 
THE LOWEST PRICES IN BYTE! 

6" Stiusart 3[Htl SS/DD - THe Industry Standard $355.10 

8" S^uyart 8518 Doulile Sided 1.2 Mag - The Did Ralialle. 457,11 

B‘'OiimeDalatrak-BDS/DD"THE0£ST"ofll!efloppy8. 479.01 

8" Mlisuhishl Full Height Double Sided 1 Tear Parts + Lat«r .. 445.01 

8" Mitsubishi Thinline DS/DD1 Vear Pa-L Hired Drive. 465.00 

fl" landon 848-1 Slimline SS/DD 600K BVTES D.C, Motor.355.00 

8" Tandon 348-2 Slimline Double Sided 12 Meg D.C. Motor . 475.00 

O" Siemens 100-1SS/DO ON SALE HOW!!! 3ul Kow long? 169.00 

5H* Mitsubishi Full height S8T.P.I DS/DD 750K M4B52 .255,00 

5H" Mislubishi Slimline 96T.P I DS/OD 760K M4B53 .315.00 

5H" Tandon TM-IOl-l SS/DD 481,F,l IBBK Apple Apple.,, , 139,00 

611i"TandonTM-100-21.B M, PDAdd-onI DS/DD4eT.PI .,259,00 

SHi'Tandon TM 100-4 DS/OD 981.P.1,750K .369.00 

★ WINCHESTER HARD DISKS ★ 

hV Minscribe 5 Meg- Hard Disk - Aflorda!)ie . .^69l.ao 

5 T Mlniscribe 10 Meg* Hard Disk - Twice the Space. . S50.DD 

bV Miniscribe 16 Meg* Hard M - Best Buy . 995.00 

bVi'' Mmlscfiba 10 M«g* Tttlnliie only V/z rnches widcf . 795,00 

r Ouantun 20‘ Megabyte Winchester - Two Platters. 1895.DO 

b" Quantum 40* Meg Four Platler - Most Pbputar.... . .2395.00 

S'" Quantum 85* Megabyte - Special Order on (liis Monsler' . 2895,00 

8"^ IOMEGA 10- Meg* Removeable Disk Drive with SCSI Contreltecf inier^ 
face Board. Suns up to lour drives 1895.00 

S'" IOMEGA 10 Meg* Cartridge Drive - fJe Control Interlace 895.00 
8" 10 Meg' RemoveaOle Cartridge Media 2000^51 .. 50.00 

tLAST MlNOTt SPECfAL!!' Buy any Wlrche&ter hard disk drive above and ge1 a 
Western Digital hard disk iniariaoi! hoard AT COST' QiHiY 295.QCt 

‘Total slorage s^e atler tarmalliirs. 


California 

Computer 

Systems 


CCS SYSTEM 2410 . .$1995.00 

* Includes CP/M’^ 21 * 2-Serial/1-Parallel Port 

ir DMA Disk Controller ★ Hardware Vedored Interrupts 

* 2-Real Time Clocks ★ Supports CP/M® .MP/M® ,OASIS 

CCS 2300 System, A & T $1695.00 

* Includes CP/M® 2.2 ★ New 2066 64K Memory 

* 2300 Mainframe 10 Slot M/B it 2422 Disk Controller 

* 2810 Z-BOA CPU @ 4MHz * Complete A+T 

1 2710 4 Port Serial RS-232 .S245.0B 

* 2719 2 Serial - 2 ferallei Centronics. . 245.00 

1 2810 CPU Z-80 al 4 MHz In Stock.On/y-255.0D 

* 2422 Disk Controller witli CP/M 2.2 . 0/T/y-330.00 

* 2066 64K Dynamic Memory. Gn/y-360.00 

^ 2300A Mainirame Assem. + Tested. 0/Tiy-455.0D 

t CCS Apple Boards. .Call Toil Free For Prices 


FANTASTIC SAVINI 




8” POWER 

For Two Floppys 

+ 5VDC @4 Amps 
+24VDQ i 3 Amps 
-5VOC § 1 Amp 

ONLY 59.95 



S-100 POWER 

For 6 to 22 Slots 

■hSVDC @ 30 Amps 
+ 16VDC i-6 Amps 
-15VDC @6 Amps 

89.50 


ONLY 


* UNIVERSAL POWER SUPPLY 


.69.95 


ON THE ORIGINAL S-100 

For engineers, hobbiests, ind anyone wh(i wants to save a bundle, tbel 
is the answer. Full regulated power to run up to (our floppy disks mu| 
.a mamoth S-tOO power supply and 12 slot bus, makes the SI-MOOal 
tipnal eumputer base. Single beard design means m wiring [rom tti 
suppply to the muthsftiaafd. This eliminales all groaid loop problems ai 
wrth other brands of mainframes who are forced to use termination. Thel 
is being oflEred ifiis monlh with a matching S-100-12 cabinet. Fan otxite 
wllh reset and keylock Ihe cabinet is also enamel painted and silk s j 
Four A,C. outlets are provided for peripheral hookup and plenty oil 
avail^le tor RS-232, centronics + others. Our regular S225.DC pricl 
SI-MOD and 250.00 price tor our 12 slot cabinet is being SLASH£| 
SPECIFICATIONS: 
flegutated Unregulated 
+ 5V@5A +BV@3{}A 
+24V#3A +16V@6A 
-5V@1A ~t6V@6A 
Oon1 settle lor those cheap 6 slot immltaticns you've seen etsewherl 
mag. OWN THE BEST! XDR S-l MOD and S-1QQ-12 Cabinet, 

DUAL DRIVE SUBSYSTEf 





HORIZONTAL OR VERTICAL 
Fully Assembled and Tested Units 

ONE YEAR P + L WARRANTY 

On Shugart and Mitsubishi Subsysten 


HAYES SMARTMODEM 1200 

THE LEADER OF THE HAYES MODEM FAMILY 

- 12D0 Baud - Bell 2t2A Compatable 
" 300 Baud - Bell 103 Compatable 

* Aulmaiic Dialing - Touchtone or Poise 
* Automatic Send. Receive and Discormect 

* Built-irt Speaker lor Monitoring Call Line 

These are ^ifsl a lew leatures d Ihe Smarirrodem 1200 ihe best modem you can buy. 
in lad. It pertornts jud eboul any cdmiiiunlcaliDii funcEloi ybn can Imagine Biid can 
pnigrani conrrolled using any language Our special price S54i(HI 

*Make Ihings eaiy lor yourseii Gel the Hayes SmarlnYKtern 1200 with CPOSSTAIK^” 
soliware $695.00 


Si 


w./two Misubishi DS/OD Assem. + Tested 2,4 Meg .. 
w/two Shugart 801R SS/OD Assem + Tested 12 Meg .., , 

w/two Shugart 851R DS/DO Assem. + Tested 2.4 Meg. 

w/two Stemans 128-8 SS/DD Assem. -k Tested 1.2 Meg .., 
w/two Qume DT-S DS/DO Assem 4 Tested 2.4 Meg 

Cabinet Assem. S? Tested w/Power Supply and Aoss. 

Cabinet Too and Bottom with Mounting Hardwaie . . .an/y 

All cabineis A & T and suosysiems inciude atl AC/DC wiring and 50 pi 
caole except the horlzonlaf model which includes Ihe intarnal 5D pin cal 
requires an externar 58 pin cab la part #C-6000-01 $ 

Subsystems - Catiinet - Power Supply - Drives - Cables] 

w/two 48TRI SS/DD indudes all cables Assem. 4 Tested 

w/two 48TPI OS/DD indudes all cables Assem. 4 Tested 

w/two 96TPI DS/OD indudes all cables Assem. 4 Tested 


CUSTOMER SERVICE HOTLINE 1 - 17141 898-55! 


DRIVE CABINET DEALS 



STILL ON SALE! 



Or assembled and tested cabinets. 

On a year parts and labor on these dual briva cabinets, complete with power supplies. A.C. and 
D.C, cables, 50 pin data cables (vertical only) and cofnpiete mounting hardware, 

8" horizontal cabinet assembled and tested #S-1000’05 SALE SlS9,oa 

50 pin data cable tor horizontal cabinet #C-6000^D1 .S Z5.00 

8"" vertical cabinet complete w/50 pin data cable #S-1000-13 SALE $199.0€ 

5Vi" vertical cabinet compleie with 34 pin data cable #S-1000-20 SALE . . $129,00 


BARE CABINETS! 

Horizontal or vertical types, well 
even supply mounting hardware. 
Cabinets are enamel painted a beau¬ 
tiful tan texture and have mounting 
holes available for 1an, drives, A,C. 
cable, power supply, etc. 

Horizontal 8^ Empty w/Hardware . $59.95 
Vertical S'' Empty w/Hardware_ $55.00 


* The fifty-five dollar ★ 
S" Power Supply Is Back! 

S^kflcKiealiojis: 

For Z 0" -Fbppys ^ 

1-5 V.[J C. <3 Amps 
*2^ V D.C. ® 3 Amps 
-5 V DC 1 Amp 

Perlect tor do jJ yourself appllcatiens. WIN run at 
120V/50 Hz or 23CV/50 Hz. All {mwst supplies include 
O.G. cables, and schemailc. 

B" Power Supply #U-1000-02 . $55.00 

SS/DD A.C. Harness #C-6000-37 $ 7.50 

DS/DD A.C. Harness #C'BDQO-3a $ 7,50 



PERIPHERAL SPECIAL! 


XOR 500 
TERMINAL 
SALE! 



^495^ 


XDR 500: A new Video display terminal featur¬ 
ing ■* Screen tilt w Detached keyboard w- 9 
cursor control keys * 5 function keys * 7 
screen ailrlbytes 25th status line * 
50-19.2K baud * Column + filed tab w and 
more * All these features with a full 6 month 
warranty make this terminal the best buy on 
the market. RS-232 cable not included. 

XOR 500 #1-1000^15 S495,D0 


5W" MITSUBISHI 

5%" Half Heighl 
Floppya 43 or 96 
T. P I Thess dou¬ 
ble Eiderf.-double 
density driveE will 
hold .5 and i 
megabytes untormatted - full one year parts and iaboT 
warianiy. The 48 T.P.I. drives are perfedl lor 1.6. M. 
P.C. add-ons! 

#D-1DOO-34 DS/DD 4fl T P ( Thinline $295,00 
irD-10D0-3?DS/DD96T.P.I.Tttinline. $315.00 




OKIDATA ML92 

Okidfita MhDTDlliiE: New versatility, correspendence cl 
printing and speed make The ML92 and W(.93 tha 
primer values in llwir ealegorles, Both pflnters provsde I 
speed prim mecJes; bH*rectlor>al high speed mocte wiihl 
line seekling togic at leOcps, emphasized and enhi 
mocfe pfintirg al aOeps. and high resotytion corresponi 


quallly printing al 40cps Dol-addressable graphics isl 
dard. Both serial and paratlel rrvocfels are available and| 
prices tnclude full traetnr assembly at nn extra ehal 

#M-20{)0-10 parallel w/iractor ., sssf 
#M-2000-e3 serial w/lraclor S§9| 


PMMI S-100 MODEI 

2 matJels are now available. The highly pofi 
MM103 which is Sell 103A @ 300 baud, 
runs at SOO baud, and the new modem 1 
PMMI which is Bell 103A and 212 compai 
at 300 and 1200 baud, auto answer auto I 
IEEE 696 standard. If software Is a probl 
we've got it! Designed specifically for the Pi 

#M-2000-45 300-600 baud. $34^ 

#M-2000-44 300-1200 baud . . $593 

#6-1001-16 Crosstalk Software Sisq 


jfesci 
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ORDER TOLL FREE 

☆ EAST ☆ A WEST ☆ 

1 (800) 435-9357 1 (800) 854-8174 


In III. (815) 485-4002 


In Calif. 1 (714) 898-1492 


S: We accept VtSA/MC, prepay, or monev order. Please adiciw personal ciheck two weeks (q ole^ betere shipment, 
g choge art all erdeiSLjnder ^0.00 15% Restock^ Fee. Alt ixders shipped veU.PS unless otlcswise specif 
I.D. Ckders over £1 OOlCID requke a Cashiers ChocII-A Our products carry 3 thi 6 niiTilis parts and lalnr waranty erckjding 
linlefs and tenmnals whidi carry the luU O.E-M. factory wairanty PWCES SU^ECTTO CHANGE WmiOUt NOTICE 


m ifr sp MICRO 


SALES 


★ MADE IN USA ★ BUY FACTORY DIRECT ★ 


★ EAST ★ 11 Edison Drive, New Lenox, iliinois 60457 

★ WEST ★ 15392 Assembiy Lane, Huntington Beach, CA 92649 


CUSTOM COMPUTER SYSTEMS by XOR 

3 Companies like I B M Corp Atari Corp., Mattel Elec.. Kennedy Space Center, Edwards A.F.B.. Motorola Cofp., Raytheon, and Pacillc Technology buy product by mail from us? Maybe 
lur lull 1 year pans and labor warranty on all XOR O.E.M products ft coutd be our stale of the art technology, or even the factory dtract safes and service. We think It's our custom 
luter systems with over 1000 possible configurations. If you don’t see it advertised, call us today, chances are we CAN custom build the system YOU need. 


i, MICRO MANAGERS: POWERFUL, PORTABLE, AND AFFORDABLE ir 


Don't be foulBd by ths system's 
small portable si^e A full 64K of 
mempry with an mduslFV standard 
S-iOO bus. Includes CP/M 2 2 
and many ytllitles tm two dislts 
Add on a hard disk when you need 
mere storage. "TTie software and 
hardware mat comes with each 
* system, Is ready to run a pair 
of B" single or double sided flod- 
pleS: just pFug in Ihs 5D pin data 
cable to the system - many other 
configyrailons are available." 

CP/M System 

ck #S^1000-8f . $1445.00 
nk $1595.00 

Track #5-1000-88 . ^. $1045.00 
fS, CP/M) #$-1000-84 $ 426.00 


HE BASIC PROFESd 


_ Mea DS/DD e4K Z-SGA CP/M System 

llwJusa^ SariaT 'lOTputef ^Mtures a 1? slot nictl»erbaarfl. 30 an^ pcwt" supfriy. 
li RS‘?3? pods. coTHWics paralW pod and CP/W soltwre Tik XOn ttefc cortrciier 
w(i read aW wule ttie I M 3?40 lonnat (S'' CP/M stamardj as well as R/W 
Ion Qoubie siijici. single or doi^te timsiiv. 3ny Oiit/siit adur. Ow ytii- lads 
Ibor on the eempiete system. j$S-100(^36. S2346.0'0 


Inexpensive mil powerful, small 
enough lor portabilily. these mini 
hard disk systems have a special 
XOR Interface to the S-100 bus 
thal leaves an S-IQO slol open for 
exeandablllty. Choose from 5,10, 
and 16 megabyte sizes {6.5, 12, 
+ 20 msMbyie untonmalted.) In¬ 
cludes CP/M operating system 
One year parrs and labor warranty. 
Includes software and cdritroller 
fol^ e* floppys. 


5V4'' Hard Disk with Height Floppys 

w 5 Meg Hard Disk w/375 Floppy IS-iODO-Si . .. S2105.00 

W 5 Meg Hard Disk W/750K Floppy #S-lpDa-9D . 

* 10 Meg Hard Disk w/2 1.5M Roppy #3-1000-92 


* 16 Meg Hard Disk w/2 1.5M Floppy #$-1000-93 


$2345.00 

12795.00 

$2895.00 


Our mosf popular computer 
lealuries a 4 slot S-TOO bus and 6" 
Industry standard format. Reads 
and wriles the IBM 3740 format 
as well as any byte siie secior Ex- 
landablB? Yes. add a hard disk or 
cartridge subsystem when yeur 
data base grows. Ynu've probably 
seen soma "look-a-like S-106 
4-slot systems lately, bu! they Just 
don't measure up the XOR 8"' 
Micro Manager 


2.4 Meg DS/DD CP/M System 

* System w/Ouai^S/OD 1.2 Meg #S-10DO-40 . $1796.00 

w System w/Duel DS/DD 2.4 Meg #S-lOOO-39. $1995.00 

w System w/NO Drives [Includes CP/M) #3-1000-71 .. $1195.00 
w System Chassis [No boards, drives. CP/M) #S'1DOO'70 $ 395.00 


ONAL FLOPPY, HARD DISK AND TAPE BACKUP ★ 


20 Meg Winchester w/2.4 Meg Floppys 

Rr Qif: senous pratessianaj Siis ^^tEfn ^stures the (Bmous S-lbO-lS zaimf. witti XW.I 
SI-MOd t?-^ mottiertBara The Quaiituni tsHO Osh has tw to Hag (ratters |A and 0 I 
bnt plahr on he on aooihtr. a/0$/DD 1.2 ^ iised ior sitnvan in' 

try. copies. anKi hack-op. Ore year cam and labor il>S-Tax>HE^ . 55275.00' 


20M H.D. with 17M Tape and 1.2M Floppy 

Backup your pocRas psa on inis lUl 17 ncpab^ ono Is atKe Ih pih lUes CMww 

any of ihd thm (MHipherais 1b^ toital vmaditly ^ CF/M trcm harh (Ssk dr happy, cuanp 
apes tor arehiva storage Fteads and writes tfie I0M 37«i Tonrei O’' CPM st3r.ca?<;| 
j?s-idoo-ee .. ... $S3SO-.D0. 

Above syswn 40 megabyle hut rSSl!. 4S-10O{>S2 $7240, 


4Si 


REE 


CP/M 3.0 U.S. MICRO SALES SOFTWARE GIVEAWAY! CP/M 

Order any system below and get all of the following software and manuals absoluteiy FREE! CP/M Operating System, 
Perfect Writer, Perfect Spelter, Perfect Mailer, Perfect Calc, AMO an eight module business accounting package by 
BUSINESSMASTER IMCLUDING: A/R order entry, A/P purchase orders, G/l, Payroll, Mailing List, Rxed Asset Ac- 
oaunting. Inventory (RAW), and Inventory regular goods. AND multi-user systems also include Digital Research's MP/M 
and Llnk-80 software. .$1685.00 value. 


3.0 


THE OFFICE MASTERS! REMOVABLE CARTRIDGE DISK SYSTEMS 


I Meg Cartridge Disk Artd 1,2 Meg Floppy 

■r-toe sysiPTi aian aimcsi uhseieviiit pricu wnm you consKtef IM huivFr of Aiwcajsris 
itiit ccmes. wm me system. Ten megjhyles tX iunnaOKl stcKsge on a rffnowtile 
" p disk allows unlwtlled storage spare with sjiPa 1D Meg cadges avaiatrte at S5G.0O 
Mth the spwd am) raiiatiity of a harxt Disk nd r^mcn,Bbility of i tvoov iNs 
br is the dnoe J'S-IOOti-74 $3695,00 


TWO 10 Meg Removable and DS/DD Floppy 

Pestinad D ijur riQ (htt #se anyitWig HiB I A vue -ni ihe-art 

syslan wiQi Mirtualty na-Umn Ed storage cpacitns In iQ Meg rwnovaUe tartridpes. Backup 
HTSBne'J Oei w^h stwd tarn?? Horn laniitigfi ucamiiigB. I 71 wdrtn, m 

HINT lAt dwT -jse "PIP " Fiilure (cchnrtjgy here loctty # 3 - 100-716 $ 4595 .M 


Multi-User Cartridge Disk System 

Ru uars and two 10 megdiyE ranovaue cflndse Hsfis may iie ]uai wtHt y«i want Id 
aiJt»naEc yor ofCce v sinaJi Dusbiks. wttti etie sthwaic package yni'l erver neetl A 
tmiiti-u $9 vofSicn ci ihe iiysterii ai lilt, ihesa usera cain ba- up id lOO away fiwi ^ach 
ether MdsI any ferminal wtt ifioni wttti Ihe inser p«ts. 1 ^ 1000-30 $ 5825,(10 


THE BUSINESS PROFESSIONALS: HARD DISK MULTI-USER SYSTEMS ★ 


2 User Hard Disk System 

lenty meg hanJ [fisk {2 platter) with a EJS/DD1 .2 Meg floppy iksk makes 
3 a perfeci sysiem iw s small buslstess. Twd user allows aual access !o 
I systHTi filas with each station up to 100 te^ apart! Irucluctes atKwe soft- 
re Full bne year parts anb labor #S-10CD-61 $5495.00 


40 Meg Hard Disk 4 User System 

A must lor a ^itjwin^ business! Two OS/0D lloppys {24 Megj kr data backup 
and' eppy with a 4 platter 40 Meg harp efisk teur usesr cap^lty Id xitomate the 
whde front office Ydu c 2 ii ^jen designate a 1b platler (e sxti user! Same 
warrarity £ aH our products - (contigurablc lrwn 2 Jo 7 iisefs) #S-iOOO^O $7295 


7 User 85 Meg w/17 Meg Backup 

Mow it's availabfo, the antofnatecl business system Jo run ewen those large com- 
paities! 7 separale users tied mte am pfufessional hesi gysleni. II B5 Meg Isn't 
enough, we can put togeJher as nnuch as three hunckod and forty megabytes' Full 
17 Meg tape bqc^up insuia amhlvd storage ef valuable dalH#S-1Q{H>-si $9596.00 






































































aC LET US CUT YOU A DEAL! 

MINIMUM SHIPPING $3.00- NO SURCHARGE ON VISA/MASTERCARD 


1-800-545-2633 ■ Continental U.S. 


DISK DRIVES 


DISK DRIVE CABINETS DISK SUB ASSEMBLY 


SHUGART 


5%"SA400{35’TR)160K. 

150.00 

5% " SA400L (40 TR) 190 K . , . 

175.00 

5%" SA455L (40 TR) 320 K % HGT 

235.00 

a"SA80lR(SS/OD)1.2MG .... 

359.00 

8'’SA851R(DS/00)2.4MG. 

479.00 

QOME 


5 % " 142 (40TR) 320 K V: HGT. 

240.00 

8" DIB {842). 

490.00 

MITSUBISHr 


5%’’ M-4e53 Vi size. 

410.00 

96 TPt same 0 $ TM 100-4 


5%" M-4a54 % size. 

439.00 

1.6 MG w/8" etecirvnics formats 


same as f BM 1 & 2D B" sid 


1 8"M-2894-63(110V).398.00 || 

1 STD 8" DS/DD 12 MG 

h 

M-2894-63(55/0 □) 220V. 

449.00 f 

8"M-2996^. 

439J00 

7/j/n//ne S " DS/DD 1.2 MG 


DISKETTE STORAGE 

ADVANCE ACCESS 


AA-5% {Holds 02 Disks). 

17.00 

AA-B {Holds 02 Disks). 

. ^.00 

Smoked plexigiass Disk Tubs 


LIBRARY CASES 


CAS-5%". 

.. 2.50 

CAS-8". 

. 3.00 

Color Burst (Pack of 5) . 

12.00 

CoiOfs Ava//ab/e; color burst assf., 


beige, ft/ack, hfue, red. gray 


DATA CABLES I 

8’DSC88-2SKT-for2-8"drv3 


w/skt. conn. 

20,00 1 

5 % ’' 0SC55-2S KT for 1 -5 %' ^ 


dvs w/skl. conn..., . . , 

20,00 1 

RS232M M-5' (male to male). 

19.00 

IBM 10 PAR. 

. 32.00 

Osborne to PAR. 

32,00 

Kaypro Io PAR ...__ 

32.00 

OKJ-Daia Serial. 

. 24,00 

E-PROM ERASERS 

QUV-Te/l (hobby) . 

49.95 

QUV-Ta/2 (Industrial version) . ... 

. 68.95 

aUV-T8/2 (w/timer & salely switch) 

97.50 


REMEX 

5 V/' RFD 4 aO-DS^DD [ForiBM-PC}. . . 

TANDON 

5V/'TM1C10-1 SS^DDieOK. 

5V4"TyiOO-2A FOR IBM PC .. 
DS/DD (320 K} 

fl"TM 84 a- 2 fDS/DD) 1 . 2 MG. 

PERTEC 

sy*” FD2006160 K.. . 

SS/DD 40TFt 

5V* FD2S{>5320K.. 

DS/DD 40rR 

SIEMAN^S 

0' TD 100'fl jSS/DD) 11 0V SOI R. 

3" FD100^ (SS/DD} 220V Gompatible 

UPl 

5%'B51 40TRSS/DDi&}K . 


CONNECTORS 


RS232 Connectors 
SOLDER TYPE 

De25P.2.50 

DS25S. 3.E» 

DSaSHood . ..1.00 

S 100 Connectors.10 lor 25.00 

□E9P. 2.00 


235.D0 

150J00 

239.00 

450.00 

139.00 

105.00 


179.00 

109.00 


a” CABINETS 

3'' DDCeBVZa w/PS vertical 

for 2 - 8 ''drives. 300.00 

8 " ODCaar 1 w/PS venlcal for 2 
or 4-8" thinline drives. 300.00 

8 " DDCa8T-2 w/PS vertical for 2 
8 '' tti I n 11 ne d rive s. 225.00 

0 " DOG0H w/PS horizontal for 
1 ea. B" drive .. 249.00 

8 " DDC 8 V wfPS vertical tar 1 
8 " drive .. 249.00 

B" DDCSaH w/PS horizontal 
tor 2-8” drives. 300.00 

5%” CABINETS 

5V<" DDCSH w/PS borlzontal-for 

1- 5y 4 ''drive ... 59.00 

5 V 4 '’ DDG5V w/PS vertical-for 

1 ea. 5% " drive.6500 

SVi " 00055V w/PS vertical-for 

2- 5% drives. 89.00 


OUR BEST BUY^S 

8 ” sue ASSEMBLY 

DDS + O 2EA SS/DD Siemens FD100 8 

Drives w/Cabinet... 5^ 

□ DS +2 2EA DS/DD Mitsubishi 

M2894^ w/cabinet ... 1 , 0 l 

DDS +4 2EA DS/DO0'‘ Thlnline 

Drives w/Gabi net. %13 

Sfi&cffy--Vertfcsi or HorHontaf CabirJef| 

S%” SUB ASSEMBLY 

DDS -I- 5 lEA SS/DD Disk Drive.2d 

DOS -I -6 2EASS/OD Di$k Drive.38 


PARTS 


TR1602B .. ZSOea. 
2114L2 ,, $1.50 ®a. 
TMS2532. $5.95 ea. 
2716 (5V) . $3.95 ea. 


TMS2716 (5 + 
12V).... $3.9S| 
TMS2732. $4.95| 
TMS4164 
(200NS) . $5.9S| 
TMS116-4 
(200NS) .$4.751 
MANY OTHERS IN STOCK 


FLAT RIBBON TYPE 

IDC25P . 

IDG25S . 

iOC25 Hood . . . . 


VIDEO DISPLAY MONITORS 


6.25 

8.60 

1.60 


SOCKET 
Qty 100 

IDG10SKT 1,90 1 .00 1DC28SKT3.50 

(DGieSKT2.S0 1.20 1DC34SKT4.50 
I DC20SKT 2.75 1.301 OC50S KT 6.50 
CARD EDGE 
Oly 100 

CEG26 5.00 2.70 CEC50 7.25 

CEC34 8.00 3.50 


1.60 

2.20 

3.20 


MODEMS 


Anchor. 89.00 

Hayes Smart 300.199-00 

Hayes Smart 1200 . 499.00 

M ulll-Tech MT 212 AD {1200/3001 . 499.00 

Novalion J-Cal 300 . 119.00 

Novalion Apple Cal , 269.00 

SSM AMC -300 (For Apple) 

Auto Dial _ . , . 259.00 

U.S Robotics 212A Auto Dial... 469.00 


GREEK 

BMC 12AU(15IVIHZ)eOGol/12 ' . 80.00 
Dynax GM 120 (20 MHZ) HI Res/80 

Col/12’ .129.00 

Sanyo DM 2112 (15 MHZ) 64 

Col/12’'. 80.00 

Sakata SC 1000 (13 MHZ) 80 

Coi/12 '. 119.00 

USI PI-1 {20 MHZ) HI Res/9" 129.00 

USI PI-2{20 MHZ) Hi Res/12 ‘ 139.00 


DISKETTES 


COLOR CODE YOUR FILES 

DIskeltas by 3M with IMetlme warranty, 
5 colers. Prices are for package of 10. 


5Vi" Sgl 5 ide/dbl den 
5%’'Dblside/dblden 
5 Vi" 10 sector- 

5 Vi" 16 sector. 

0 " Sgi side/dbl den 
3" Obi side/dbl den , . . 


21 . 00/10 

28,00/10 

22.00/10 

22 . 00/10 

29.00/10 

39.00/10 


Zenith ZM121 {18 MHZ) Hi-Res/SO 
G 0 l/t 2 " ... 94.^ 

AMBER 

Dynax AM 121 (20 MHZ) HLRea/80 

CqI/ 12".139.tl 

USI PI-4 (20 MHZ) Hi-Res/aO 

Col/O". 139.1] 

USI PI-3 (20 MHZ) H1-Res/80 
Col/12’'. . t49.C 

COLOR 

Amdek 1-12" Composite (For 

Apple). 260,t 

Amdek ll-12"-RGB (For IBM-PC) 

w/audio . 469,{ 

Amdek I 4 Composite w/audio 289,( 
BMC 9191 12" Composile (For 

Apple) ..2S5.C 

Princeton HX'12-RG8 (For 

IBM-PC). 489.f 

Sakala SC-lOO-13" Composite 

(ForAII) . 2eO.C 

Sakala SC -200 RGB (For All). . . . 489,C 


S-100 PRODUCTS 


CARD CAGES/MOTHER BOARDS 


*i£B£-89S-No tBrminatian req’u/red 

w/card bare card 


MAINFRAMES 


CPU/MEM/I/O 


COMPUPRO 


StolB 

Bare Bd 

A + T 

cage 

cage 

4 

15.00 

40.00 

60.00 

2 D .00 

6 

20.00 

48.00 

70.00 

22.00 

8 

25.00 

69,00 

100.00 

31.00 

12 

30.00 

99.00 

140.00 

41.00 

18 

45.00 

150.00 

200.00 

50.00 

22 

60.00 

185.00 

— 

75.00 


All card cages will accommodate a 4" Ian 
Add S20.00 for 1 fan-Add S30.00 for 2 tans 


CLOCK/CALENDAR 


S'100 Clock/Calendar by QT/ 

Computime CCS BB Bare Bd.45.00 

CCS-A Assembled and 

Tealed.$95.00 


For 2 Standard 8 " Drives 

MF 4 DD 8 (6 Slot M/B) . 530.00 

MF + DD0 (8 Slot M/B). 595.00 

M F 4 0D12 ( 1 2 slot M/B).. 625.00 

For 2 Thinllne 8 " Drives 

IMF -r DD 6 C (CadHJac version). 

IMF -r- D06F (Ford version). 


500.00 

350.00 


For 2-5%^' Disk Drives 
MF 4 MD12 (123101 M/B). 


Slarxtanf Plain Front 

MF+12 (12 Slot M/B) . 469.00 

MF+22{22slo1 M/B) .... . . 530.00 

All mainframes except IMF + DD 6 F have EMI filter, 2 AC outlets^ 
15 ea. DB25, 2 ea. 50 pin, 2 ea. 34 pio. 1 ea, Cenironic cutouts, 
power supply tor 8 " MF 
(- 5V1 A/4 SVGA/4 8V13A/± 16V3A/4 24V6AS 


BARE BOARD SET 

Besl 8 Bre Board Set Available 

SBC 2/4 CPU (1 SER 1-PAR) 

EXP + 11! 256 K Memory Bd. Exp. to 1 MEG 
FDC 5/8 Floppy disk conlroHer 

Bare Board Set... __ $150.00 

1 ) Includes manuals 8 assembly instructions 

2) Parts available 

3) Monitor 8 BIOS avaifable. Add $30.00. 


QTC-3BC 2/4BB 1 ser 1 par 

CPU .S50.00 

QTC-SBC2/4 AA+T . . $265,00 
OTG Z -F 80 BB 1 serial . . . $28.00 
QTC-EXP-kill Bare Bd 1 

(dynamic). $65.00 

OTC-EXP + lll 64K A-fT 
(64K/256Kor1 MEG) .$450,00 
I/O Tech I/O -F 2 Ser 3 Par Bare 

Bd. 75.00 

S-100-al! assembled and lest 

System 816A .4,000 

20 Slot MB . . .210 

CPU 8085/08. 369 

Disk I w/CPM 399 

Disk n.610, 

flaml7-64K. 410 

Ram21 128K. 900 

Ram 'I R 400 

I/O Tech I/O -F 2 Ser 3 Par 

A&T. 300.00 

I/O Tech ADA Converter 

Bd . 400.00 

I/O Tech Dual GPIB interface 

Bd ..5T5.00 

I/O Tech S-Ram 12SK Static 

16 bit... 795.00 

SEE AD iN BYTE 

System Support f..350. 

Interface/4R MSP. 350. 

CPU 8086/8087 . 599- 

Active Terminator .50. 

Enclosure 2 {desk}. 675. 

CALL FOn OTHERS 

SIERRA DATA 

SDS-SBG'1O0-Z8O(4mhz) master 

2 serial 2 par/floppy con- 

lroller/e4k ram.$675 00 

SDS-SBC-100S-4mhz s1ave/2 
serial 2 bar/64k ram ... $625 00 
SDSZSlO/4-4 serial port 
l/Obd.$250.00 

SDS-MUX-RS232 multiplexer 
bd.$235 

SDS-HDI M Hard disk bd 

for miCfOpOliS.$129 

SOS-CPM/B105-cp/m for SBC 

lOOw/BIOS.$150 

SOS-Turbodos Multi user for 
master & slaves..$645 


FREE DISKETTE 
WITH EVERY ORDER 
OVER $35.00 





1 - 801 - 363-3314 


TOLL FREE 
1.800-545-2633 
CONTINENTAL U.S. 

Circle 198 on inquiry card. 

















































































































































LET US CUT YOU A DEAL! 


CALIFORNIA RESIDENTS SAVE 6% SALES TAX 


'EARS(1976)EXPERIENCE IN COMPUTER MAIL ORDER BUSINESS 


PRINTERS 


BROTHER 

J*1 A Par 17CPS Daisy Wheel. . 

1 1 A Serlal^ 17C PS Daisy Wheel. 

DAISYWRITER 

■sywrilef 2000-ieK Buffer/40CPS LTR/Par . 

■sywriter2OO&40K Bufferii40CPS LTR/Par 
Isywriler Gable. 

DIABLO 

b(25CPSraerlal). 

|j(40CPS^MultMF) . 

DYNAX 

hax 15 Par13CFS Daisy Wheal 

E color PTG-3x bull. 

^nyt 15 Serial-13CPS Daisy Wheel. 

C, ITOH 

IflllaEPafSOCPS) ... 

Twriter I {8510A) Par 120 CPS. 

^writer I |B5iOA) Serial 120 CPS. 

p-writer If Parallel-15”. 

5 (180CPS) Par or Serial iB PIN 90 CPS LTR .. 

|0 40CPS/Diablo/Par or Serial. 

|055CPSCJiablo/ParorSeriai. 

EPSON - CALL 
JUKI 

>18CPS/Diablo Compatible Par/Daisy Wheel 

MANNESMAN-TALLY 

t)L 11 eoc PG400PS LTR 10^1. 

f>La60CPS40CPSLTRl5 V . 

MPI 

f|.99G(91Par. 

pi 150 Bf (15”) Par 2K Buff 

wfGraphics . 

pi 150 At (15') Par AK Buff 

^/Graphics. 

I 150 Al (15 ') Par 16K Buff 
Af'/GraphiGS. 

NEC 

|C7715Ew/DiabloEnniulalian). , 

|C8023A {10OCPSrPai G raph Ics). 

Irial Card. . 

OKI-DATA 

■cfoline B2A{SER & PAR-120CPS 10'T .. 

■ccohne B2A {SER & PAR-iaOCPS 15‘ ). 

Icroline 92 (PAR-160CPS-LTR-10'). 

lcroline93(PAR-ieOCPSLTR 15”). 

■crollneS4P(PAR-200CPS^LTR-l5''). 

Icroline 84S (SER 200CPS LTR 15”). 

STAR MICRONICS 

tmini 10X NEW VERSION 

[(PAR-120CPS-10''). 

Tmlni 15X (PAR-120CPS-15"). . . 

tmini 15-jPAR-100CPS-15”) . .. 

SILVER REED 

|CP550P'l7GPSDaisyWheel-PAR. 

P 560Sr 17CPS Daley Wheel Se rial. 

TOSHIBA 

h350 (192CPSM20CPSLTR 
I PAR or Seria i). 


€95.00 

7®5,00 


. 995.00 
1,050,00 
4S.00 


940,00 

1,899.00 


. 475.00 
525,00 


209,00 

305.00 

529,00 


1.099.00 

1.149,00 

1.425.00 


539.00 


569,00 

785.00 


499.00 

675,00 

799.00 


COMPLETE LINE OF PRINTERS. 


AC SURGE ELIMINATORS 


izziy ( 20 OW) unlntefruptibie 

ower system + surge protection. 750.00 

izzly t500W| unmlerrupfible 

ower gySLem -i- surge prolecllon . 1 , 602.00 

awk AG power moriilor wfsurge protection ... 16D.41 

jmon f6AC ogtlels-3 prong). W.OO 

me (S '-3 prong pwr cord w/on-oft switch.. 69,00 

_range-ACsurge f EMttiitertBouRels). .. . 95.00 

I urn EMI-RF filter . . 39.00 

jach (3 outlets). . . 

VECTREX 

Complete w/9" monitor and 128K Memory s 109.00 
_LIQHTPEN AVAILABLE OCTOBER - CALL 


» Retail Sales 

123 East 200 South 
Salt Lake City, Utah 84111 
Retail Hours 

Monday-Friday 10 AM to 6 PM 
Saturday 10 AM to 5 PM 


IBM ACCESSORIES 


AST 


265.00 


469,00 


160.00 

235.00 


Combo Pius(SPC54K). 

Mega Plus (SC, 64K).305.00 

1(0 Plus SeriaKPar Pori .149.00 

D.C. HAYES 

S marl modem 13008. 

MAYNARD 

Floppy Conlroller. 

Floppy Controlfer (Serial). 

Floppy ConlfQlter (PAR). 215.00 

Sandstar MOD FDC 
(for SV^” or 8” drives) 

Pararrei MOD. 

Seriai MOD. 

Clock Caiendar MOD 
Game Adapter MOD . 

Sandstar Multi-Function BD (Hoids up to 
6 mod uiar add-ons .. . 

QUADRAM 

Quad board 64K(356K. 269.001459.00 

Quad board 11 64K(256K. 269.0(W459,00 

Quad Link (Ailowa IBM PC to use Apple h 
Software). 569.00 


MODULAR 
ADD-ONS FOR 
SANOSTAfl 
MOD-FDC 


200.00 

60.00 

79.00 

69.00 

49,00 


82,00 


119,00 


Microfazer(BK). 

KEYTRONICS 

Enhance your PC with a superior keyboard.. 195,00 

64K UPGRADE KIT - $50.00 
Includes 9 ea. 4164 4200NS) 

RANA 

Add-on 320K Drive . 269.00 

IBM Add^On Drive 
‘ Direct Drive * * 320 K/48 TPI 
* Sms Track to Track * 

REMEX RFD480.. 225.00 


SYSTEMS 


DISKETTES 


OCTOBER-NOViMBER SPECIAL 

6 V* " Soft Sec lor SS/DO. 1 S,00/10 

FOR APPLE, ETC. 

5 V 4 " Soft Sector DSfOD .24,00/10 

FOR IBM PC 4 PARTNERS 
FOR QTY OF 100 (15% DISCOUNT) 


99.00 


I/O PORT CONVERTER 

SPC-Serlal to Parallel Converter__ , 

* Allows the use of any port 
‘Baud to 19.2K * Handshake Signals 
PSC-Parallel to Serial ....99.00 




APPLE/FRANKLIN ACCESSORIES 


ALS 

CPMSOCaid. 

ASTAR 

RFModutator. 

GENERIC 

Disk Controller for 11 E .. 

BO GolumnVfdeo(Videx Compatible) , , 

KENSINGTON 

System SavedFan & Serge Pro. 

KRAFT 

Joystick for IIE.. 

MICROMAX 

VlewMax80(80Co(forll +). 

View Max SOE (80 Col w(&4K 
Memory Exp lo 12BK). 

MICROTEK 

Dumpling 64K/lnterface and Graphics 

64K Buffer. . 

Dumpling GX-P(Par Interface Card 
and Cabie . , ,. , , 

ParaNei inierface Board (RV6HQ. 

Memory 128K . . . . 

EV16ti6K Add-on Memory). 

ORANGE MICRO 

G rappi er & Graphics tnteri ace 

BufferBdwdSKBufferExp. . . 

Grappier + 16K Buffer Exp. 

TG PRODUCTS 

Joystick For Apple II -i-. 

Paddles. 

Selecla Port. 

VISTA 

ASOO Floppy Controller for 8” Drives. ... 
A BOOT Cable.. 


319.00 

19.00 


60.00 

99,00 


69.00 

52.00 


139.00 

149.00 


235.00 


99.00 

61,00 

299.00 

45.00 


121.00 

139.00 

179.00 


. 41.00 
29,00 
39.00 


300.00 
27 00 


B99.0D 

Apple IJ E Starter.. 

. 1,626.00 


Columbia PC . . 

2.625.00 

2,025.00 

Compu pro System S16A(;S-100). 

4j000,00 

393,00 

Eagle PC-2 (16BIT) 2 ea. 320 K 


1^.00 

FD/64K RAM. 

. 2.650,00 


Eagle 1620 . 

3,400.00 


Eagle PC-XL. 

3,500.00 

389.00 

Franklin 1000. 

695.00 

629JD0 

Franklin 1200 Starter. . 

1,625.00 

529.00 

Kay pro Ij (w/52400 so Ft ware). 

. 1,495.00 

699,00 

PC-08O1A w/softwarie . . . , .. . 

. 949.00 

969.00 

NEC PC-8831 A (5Vi") drives. 

. 899.00 

1,059.00 

NEC PC^BSaiAte')drives . . .. 

. 1,525.00 


Pled Piper — 1 ea. 256 K FD/64K .. 

. 1,139,00 


Sanyo MBC 1000 (1 ea. 720 K FD/64K) 12” Mon. 



w/$2000 software .. 

1,495.00 

* 299.00 

Sanyo MBC 1000A (2 ea. 320K HGT FD/S4K) 


425,00 

12’’ Mon. w/$2000 software. 

. . 1,750.00 

* 399 00 

Televideo T&803. 

. 1,900,00 


TelevFdeoTS-1603 . 

. 2,475.00 

670,00 

Teletote 1 (newi w^sofiware. 

1.695,00 ' 

690.00 

my us FOB OTHERS 


1,475.00 

OUR SALTIEST DEALS 




APPLE DISK DRIVES 


ALL DRIVES 1 YR. WARRANTY 


Interface Corp. j40TR) .. 209.00 

Micro-Sci A-2(35TR)... 225.00 

Micro-Scl A-40(40TR). 269.00 

Micro-Scl A-70(auad) . . . 329.00 

Micro-Sci Contrcller . 70.00 

Rana Elite I. 249.00 

Rana Elite I t. 399.00 

Rana Elite 111. 509.00 

Pana Controller . 6500 

"THINLINE ' Vt size 163K 40TR. 209.00 


CLONE II SYSTEM 

* Fully Apple Compalible.$575.00 


TERMINALS 


ADDS 

Viewpoint At (White). 

Viewpoint-A2 (Green) . . 

Viewpoint-3A -i- (Green). 

Viewpoint SO-Same as Televideo 925 .... 
Viewpoint 90'Safne as Televideo 950 

(132 Cot). 

Viewpoint Color. 

QUME 

QVT-102 80 Col. Green. 

OVT 102 SO Col. Amber . . 

OVT-10380n32 Col, Green. 

TELE VI DEO 

TV910... 

TV910 + . 

TV925 . 

TV950 . . 

TV970 . . .. 

RG1000/TV60 Graphics Upgrade for 925/950 

WYSE 

WYSE ICO , 

WYSE-300 (Color). 


. 509.00 
539.00 
509.00 
. , 715,00 


925.00 

995,00 


550.00 

560.00 

765.00 


529.00 

565.00 

715.00 

925.00 

1,095,00 

1 , 100.00 


725,00 
LI 25.00 



1 - 801-363 


Mail Orders r 

P.O.Box 3150 P 

Sail Lake City, Utah 84110 
Mail Orders 

Monday-Friday 8 AM to 6 PM 
(sometimes much later) 


ITTfi A ■ rsi 

































































































































B4K Static Ram 


8-inch Slimline 
Sub-systems 

Duel Slimline Sub-systems - JADE 

Handsome 'i/artloat cabJnat with scratch resistant baked 
enamel finish, proporiionall/ balanced air flow aystam, 
quiet cooling fan, rugged dual drive power auppJy, power 
cables, power switch, line cord, fuse holder cooling fan. 
all necessary hardware to mount two B Inch Bllmllns 
disk drives. Does not Include signal cable 


Dual 8 inch SHmilna Cabirtai 

END-00t>820 Sare caO/nef_SSfl.SS 

END-0008Z2 4 S T w/o drivas _|164,B5 

£Ji#af 3 fnch Sttmllna SuO-tySfemi 

ENO-OOD843 Kit w/2 SS DD drives _ $8B9.0E> 

EN0^000844 A & T w>2 SS DD drives _$879.00 

END-000S45 Kit w/2 DS DD drives_ $1080.00 

END-00084G 4 8, f wf2 DS DD dnvas _ $109 9 00 


Dual Disk Sub-systems 

Disk Sub-systems - JADE 

Handsome meiaf cabinet wilh proix?rlionally balanced air 
flow system, rugged dual drive power cable 
kit. power swtlch. line cord, fuse holder, cooling fan. 
never mar rubber feel, all necessary hardware to rriount 
two a inch dish drives, power supply, and fan, does not 
Include signal cable 


Duel 3" Sut-Assembt^ Cabinet 

END-tHJ0420 Bara cabmet _$49.95 

END-000421 Cabtnatktt _ $199.95 

END-D00431 A & T _$249-95 

8" Sub-Systems—Stngfe Sided, Doubte Dens/fy 

END-000423 Kif w/2 Siemens FDtOO-SDs _$579.00 

END-000423 A ^ T wf2 Siemens FDWO^BOs IS9S.00 

iND-000433 KU w,-2 Sbugatt SA-BOlRs _ $939.00 

END-000434 4 S 7 w/2 Sbugsrf S4-eoms _ $969.00 


A St T with 
2 Siemens drives 


PRICE 


Drives 


Slemeni FDD 100^8 Single aided, double deneily 

MSF-20112D_$179.00 ea 2 for $175.00 ee 

Shugart SA 801R Single Bided, double density 

MSF-106Q1R _ $35S.OO ea 2 for $349.00 B4 

Shugarl SA-10951R Double sided double density 
MSF-IOeSIR _ _ $459,00 ea 2 for $455.00 ea 

Qume DT-8 Double sided, double density 

IVISF-75008D __ . $479.00 ea 2 tor $459.00 ea 

Tendon TM 648-1 Single sided, double density ihin-llne 

MSF-558481 ___ $369.00 ea 2 for $359.00 ee 

Tandctn TM 848-2 Double sided double density Ihln-llne 

MSF-SS8482 - $439.00 ea 2 for $435.00 ea 

NEC FDIIfiS Double aided, double density Ihln-line 

MSF-651165 -$450,00 ea 2 for 5440.00 ea 

NEC FD11B4 Single sided, double density thin Jine 
MSF-651164 _S360.Q0 2 for $350 ea 


SVa-inch Disk Drives 

Tandon TM 100-1 Single sided, double density 46 TPI 

MSM-5S10O1__$225.00 es 2 tor $195.00 ea 

Shugarl SA 400L Single sided. dgubiC density 40 track 

MSM-104000_ ^ $209.00 ea 2 for $199.95 ea 

Tandon TM 100-2 Double sided double derisify 48 TPI 

MSM-S51002 -- $229.00 ea 2 lor $225.00 ea 

MPI B52 Double sided, double densily, 48 TPI can be 
Bubsmuted for CDC 

MSM-155200 $275.00 es 2 for $270.00 ea 

MPI BS1 Single Bided, double densily 43 TPI 
MSM-155100 $209.00 ea 2 for $199.00 ea 

MPI 091 Single sided. Quad density 96 TPI 
M SM -155300 $265.00 ea 2 for $ 275 00 e a 

MPI B92 Double sided Quad densily 96 TPI 
M 6M -15540 0 $40 0 ea 2 f or $590 DO ea 

5 % inch Cabinets with Power Supply 

eiSJD-0002l6 Signal cab w/power supply -$69.95 

ENP-Q00226 Dual cab w/power supply -—_ $05.00 


S-100 Memory Boards 

64 Static Ram - JADE 

Uses new 2K x 6 static RAMs. fully sup ports IEEE 696 24 bit | 
sxtBnd&d addressing, 200n8 RAMs. lower 32K or entire 
board phantornable. 2716 EPROMs may be .subbed for 
RAMs, any 2K Segment of upper 6K may ba disabled, tow 
powar typically lass than sOOme 


MEM-991S2i Bare board _ 
MEM-99152K Kit less RAM . 

MEM-32152IC 32K kit _ 

MeM-S61S2K 

MEM-a4152K 84 K kit - 

Assembled & Tested _ 


_$49.95 

_$89.95 

_$169.00 

_$225.00 

__ $265.00 

. add $30.00 


EXPANDORAM III 

so Systems new ExpandaRAM III Is a high density S-lOO 
memory board utilizing the new 64K x 1 dynarnic RAM 
chips. It allows memory aim of e4K, 12aK or 256Kali on a 
single S-lOO board. 

MEM.65064A 64K _ ^$398.95 

MEM-6S128A 12BK _ .$464.95 

MEM-55192A. W2f< ^ _ _$524.95 

MEM-85255A 256 K_$598.95 

ExpandoRAM IV - SO Systems 

Stale-of-the-Ait, full compliance with IEEE 696, 256K 
using S4K RAM qhip$. Up to 1024K using 256K RAM chips, 
parity check, error detection and correction optional. 
Supports both B and 16 bit data transfers One year factory 
warranty 

MEM-65256 ExpandoRAM IV w/parity _ $975.55 

MEM-67256 ExparidoRAM IV w/EDC _ $1675.95 


8-inch Sub‘system 


Siemens B-inch 


B " Bub-Systems—Doubte Sided, Doi/bfe Density 

END-OOQ426 Kit wl2 Qunw DT-Bs $1229.00 

END-000427 A T w/2 Dome o es 51249,00 

END-000436 Ktf wi2 Sbugarl SA-S5t Rs _ $1199.00 

ENO.0a0434 A S 7 W.2 Shugsrf SA-S5T Rs - $1219.00 

Disk Drive Power Supply 

Sulliolenl current to power up to Ihreefi-mch diskdrives 
PART NO DESCRiPTtON 1-8 W-24 24-99 


Disk Tubs 

DISKETTE STORAGE BOXES 

Clear Plexiglass storage boxes for up to 75 diskettes 

MMA-50S Holds 75 5%" dfshettes __ $19.95 

MM A-508 Holds 50 8'^ diskettes - _ $29.95 


Surge Protection 

ISOBAR 

The ISOBAR looks like a standard multi-oullet power 
atrip, but contains surge suppression cjrcuitry and built-in 
no^se filters, plus a 15 amp circuit breaker 

EME-115105 4 receptacle _ $49.95 

EME-115100 erecepfacfe ___$69.95 


PSO-206A 5 ' power supp/y 89.95 79.95 69.95 


We accept cash, checks, credit cards, or purchase orders from qualified firms and institutions. 

Minimum prepaid order $15*00 California residents add Oy/Zo tax. Export customers outside the US or Canada please 
add 10% to all prices. Prices and avaiMbillty subject to change without notice* Shipping and handling charges 
via UPS Ground SOO/lb. UPS Air $1.00/lb minimum charge $3.00 
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iT/ie Big Z 




Versailoppy II 



REAKTHROUGH! 


»-100 I/O Boards 


S-100 CPU Boards 


S-100 Disk Controllers 


The Bus Probe 

Inexpensive S-IOO diagnostic anatyzer 
TSX-200B Bare board _ 

TSX-200K Kit __ 

TSX-200A ^ r_ 


. $59.3 S 


_ $179.95 
_ $199.95 


The BIG Z — Jade 

2 Of 4 MHz swilachable Z-flO CPU board with seriai I/O 
accommodates 2700, 2716, or 2732 EPROM, baud rates 
from 75 to 9600 

CPU‘39260 B Bare bofffd wimBnuBt __ $35.00 

C Py-30201K Kit ifr/znaoua/_$179.00 

CPU-30201A A & T ___ $139.00 


VERSAFLOPPY II - SO Systems 

Double density disk controller for any combinalion ofSy^'" 
and S'" single of double sided, analog phase-locked loop 
data seperator, veclored interrupts. CP/M 2.2 & Oasis 
compatible control/dlagnoslic software PROM included 
lOD-lieOA A&T witn From _$344.95 


SFC-55003047F CP/M 3 0 wish VF-fi 


$30.00 


1 / 0-4 - SSM MICROCOMPUTER 

[Two serial I/O ports plus two parallel I/O ports 
■OI-IOIOA /t S T _ 


$245.00 


SBC<200 - SD Systems 

4 MHz Z-80A CPU with serial & parallel I/O. 1K RAM. SK 
ROM Space, monitor PROM Included. 

CPC-30200A A & r _ __ $293,95 


2422 Disk Controller - CCS 


5 V 4 " or B'' double density disk controller with on-board 
bool loader ROM, FREEI CP/M 2,2 & manual set 


1 / 0 - 


)-5 - SSM MICROCOMPUTER 

[Two serial & Ihree parallel pods, t10-l9.2K baud 

|01-1015A 4 & r ____ $2B9.00 


10 D-1300A A & TwiW CP/M 2-2 


$333.00 


CPU-Z - COMPUPRO 

2 or 4 MHz ZBOA cpu, 24 bil addressing 
CPU-305 00A 2/4 MHz A ir T _ 


Vnterfacer 4 - COMPUPRO 

Three serial. One parallel, one centronics parallel 

IOI-1340A A r__$339.95 


CPU‘30500C 3/6 MHz CSC 


. $279.95 
. $374.95 


|OI-ia30C CSC 




$495.00 


ll/O-B > SD Systems 

Full comp!ranee with IEEE 696 standards, operates as a 
3us Slave. Available with 8 Async parts or 4 Async and 4 
Async ports, up to T Megabll/sec in synchronous mode 
^eal time dock with battery back-up. One year factory 
■warranty 

I 1 OI-ISIOA 3 Async ports ___$539.35 


BOS5/8088 - COMPUPRO 

Both a & 16 bit CPUs standard 8 bit S-lOO bus. up to B 
MHz. accesses 16 MegaSytes of memory 
CPU-2<151flA e MHz A & T __$389.95 

cpu-205iac e/s mhz esc _$497.95 


Double D - JADE 

High reliability double density disk con If oiler with orr- 
board Z-SOA. auxilliary printer port. IEEE S-100 can 
function in multi-user interrupt driven bus 


100-1200 B BsfB board A hdwr man 
IO0-1200K Kir w/hdwr sftwr man 


$ 59.95 

$299.95 
$325.00 

SFC-59tHJ2001F CP/M 2,2 with Doob/e D __ $99.96 


100-1200A A & T W/hdwr & sfSwr man . 






IIOI-1S20A 4 SjrrTC/4 Async 


. $369.95 


Eprom Erasers 


SBC 300 - SD Systems | 

Self-contalnod S-IOO Z80 microcomputer, 4/6 MHz. 64K 
RAM with parity; 2 to I 6 K of R^OM, 24 bit addressing, fully 
complies with IEEE 696 standards. It can function as a 
permanent Bus Master or as Slave. Two fully 
programmable serial channels with handshaking; full 
SASl port- One year factory warranty 

CPC-30304A SBC 300. 4 MHz. AST _$619.95 

CPC-30306A SBC 300. G MHz. AST _ $339.95 


Versafloppy 11/696 ~ SO Systems] 

Fully compatible with IEEE 696 standards, phase-locked 
loop data separator, CRC error checking, Reads/writes 
ISM 3740 and system 34 formats, concurrent support of 
any combination of 4 or B" drives. Single 

or double sided drives sup ported; single or double density 
One year factory warranty 

IOD-1170A i/ersaWoppy h/S9e A & T _$349,95 


I Ultra-violet Eprom Erasers 

I Inexpensive erasers for industry or home 

IXME-3100 Spacironics w/o Simar _ 

IXME-310Q Spect/onics with Umar _ 

IXME-3200 Logicai Devices _ 


$69.50 


. $94.95 
. $49.95 


S-100 Motherboards 


SFC-55009157 F 3’^ barjked CP/M 3.0' _ 

SFC-55009157M 5V< bsnked CP/M 3 0” _ 

SFC-5S0091S9F 3 " unbanked CP/M 3.0* _ 

SFG-5$(K59159M 5’/, ' unpartked CP./M 3 0' _ 
^configured for Versafloppy 11/696 & SBC 300 
price $75.00 It ordered with Versa floppy II, 
price ft ordered separately M $199,95 


‘*$75.00 

”$75,00 

”$75.00 

‘‘$75.00 


ISO Bus - JADE 

Silent, simple and on sale—-a better motherboard 


fsm 


S-100 Eprom Boards 


PB-1 - SSM MICROCOMPUTER 

12708 2716 EPROM board with on-board programmer 

|mEM‘99510K Kitw/memuai __$154.95 

|mEM-99S10A A& Tw/ manual _$219.00 


I Prom-100 - SD Systems 

[ 2700, 2716, 2732 EPROM programmer wdh software 
MEM-99520A A& T With soflwsra __ _$219.95 


MBS-061B 

MBS-061K 

6 Sfof fS%’' a S^/$l 

Rara tw^arri 

$22.95 

K,t 

539.95 

MBST161A 

A AT 

$49.35 


12 Stdt f93^" J£ 


MBS-121B 

fifiirfl hnarrf 


MBS’121K 

Kit 

$39.95 

MBS-121A 

A A T 

£39 95 


13 Slot (UVi” X 3Vi”J 


MBS-181b 


$54.95 

MB5-161K 

Kif 

$99 95 

MBS-teiA 

AST 

$139.95 


Versafloppy HI - SD Systems 

Winchester end floppy con fro Her in a single board! Full 
complianos with IEEE 696 standards, controls up to three 
floppy drives arvd three 5%" Winchester drives. Data 
may be transfered under DMA or programmed I/O control. 
One year factory warranty 
IOD-1180A l/ersaf/oppy hi A & I 


SFC-5 5009257 F 0 ' banked CP/M 3.0* 


$759.35 

$129.00 

$123.09 

$129.00 


SFC-55009257M 5%" banked CP/M 3 0" . 
SFC-55a09259F 0 ' unbartked CP/M 3.0* _ 

SFC-55009259M 5%" unbanked CP/M 3 0' _ ‘‘$129.90 
‘configured for Versafloppy til A SBC 300 
‘*prtoe $123.00 If ordered with Versafloppy Ml, 
price M ordered separately $190.35 


Place Orders Toll Free! 

IConf/nertfa/l/.S.A. Inside California 

( 800 ) 262-1710 


Circle 241 on inquiry card. 


( 800 ) 421-5500 


Los Angeles Area 

( 213 ) 973-7707 
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Disk Drive For Appte 


Signalman Modem 


Lowest Prices on EPROMs & RAMs 



Apple II Accessories 


Disk Drive For Apple'** 

TDtflJly Apple compatible, 143,3S0 bytes per drive on DOS 
3.3 full one year factory warranty half-lreqk capebtlity 
reads all Apple soltware. plugs right into Apple controller 
as second drive. DOS 3,3. 321 Pascal. & CP,'M 
compatible 

MSM-4aigig sist.gg 

MSM-431030 Controiier oniy _$60.00 

Super Diskette SPECIAL! 

We bought ou| a major ma nil lac Hirer's overstock, and 
we are pa&Slng fhe savings on toyauF Smgla sided, double 
density, package of IQ 

MWD-6ia0103 Appte diskettes ___St8.9S 

HALF-HEIGHT DRIVE For Apple'- 

Totally Apple compatible Works with all Apple sotiware 
and controllers. Faster and guieter than most olher drives, 
yet only halt Ihe si^ef 

MSM-SB1010 ba^t-herghf _ $199.98 

CP/M 3.0 Card For Apple'** - AX.S. 

Tha most powerfu/ card avaitabia for yaur Appiet 
eMH 2 . Z-aOB. addmonal 64K RAM. CP/M 3.0 plus 100% 
CP'M 2 2 compahbiNty. C basic. CP/M graphics, 300% 
UtstfjT than any other CP.''M tor Apple. One year warranly 
CP)C-62810A ALS CP M card $299.00 

ZCard For Appte IT" - ALS 

Two computers In one. Z-flO & 6S03, more than doublas Ihe 
power and potential of your Apple includes 2'80 cpu 
card, CP/M 7.2 and complele manual set, Pascal 
compalthia utilities are menu-driven one year warranty 
CPX-62800A A & r witfi CP M 2.2 ^ $139.00 


GRAPPLER PLUS - Orange Micro 

The uhimala parallel pnnter Grapbids interface card with 
many new teafures. now at a new low price’ 

10 P-23gOA G rappier Plus _$119.91 

FAN/POWER CENTER For Apple “ 

CooNng Ian tor your overheated Apple IIJH.or Me; also 
includes power swilch and two switched outlets wrth 
voltage protection circutry 

SYA-ISSOA Appte faP . . . SS9.95 


80 COLUMN Apple Card 

column K 2A line video card lor Apple II 
addfrjasable 25th status line nor mah inverse or high/low 
video 12B ASCII characters, upper and lower case. 7x9 
dot mainjf with hue descenders. CP/M. Pascal & Fortran 
compabbte 50.'’60 Hi 40r6O column selection from 
keyboard Seal 80 column card' 

iOV-2450A Viewmair BO _ S14S.D0 

IO V-245SA Pfetioat disk tor afwve $24.95 


16K RAM Card For Apple II ■* 

Expand your Apple tho B4K, useas language card, f ull one 

year warranty Why spend $175 007 

MEX^16700A Save over SI i5 0O _$49.95 


tfUMiHB’lEI 

HI 


Wire Wrap Sockets 


Modems 


Smart Buy in Modems ^ SIGNALMAN 

120Q and/or 330 baud, direct connect, aiilomalic answer or 
originate selection. aulo-answer/autci>-dial on deluKe 
models 9v ballery allows la la I portability, lull one year 
warranty 


lOM-56ggA 300 baud rjirect connacf 

lOM-seiaA 3IXJ baud Daioise _ _ 

IOM-5e20A J200/300 baud Deiuxa _ 
10 M‘5650A 300 baud for Osbame 
to M-5630A 300 baud card for tBM _ 


$89,95 
. $149.95 
$369.95 
$119.95 
$199.95 


Smartmodem - HAYES 

Sophist reeled direct-connect aulch answer/auto-dial 
modem, touch-tone or pulse dialing RS-232C interlace 
programmable 

lOM 5500A Smar rmodem 1200 $475,0© 

lOM-S4goA Smar/modem 300 -$199.00 

IOK‘15aOA Hayes Croeograph_ $199,00 

IOM-1100A Micromodem 100 _ _$349.00 

IOM-2010A Micfomodem 0 __^$259-00 



PART NO 

DESemPTfON 

1-9 

fO-24 

25-99 

too-: 

1200 Baud Smart Cat * NOVATtON 

CN F-62200 

20 pin 

2.70 

2,45 

1,80 

1.55 

103/212 Smart Cat & 103 Smart Cat. 1200 A 300 baud, built- 

CNF-62260 

26 prn 

3.45 

3.15 

2.35 

L95 

in dralaF, auto rB-dial if busy, auto a nswer/d is connect, 

CN F-6234D 

34 pin 

4.45 

4,15 

3.05 

255 

direct connect. LED readout disptays madeanalog/digiml 

CNF-62400 

40 pin 

5,35 

4,95 

3.80 

2.95 

looj^back seif tests, usable with multi-line phenes 

CN F-62500 

SO pin 

6.45 

5,95 

43S 

3JS 


IOM-5241A 300 b f03 Smart Cal 
ID M -5251A 12000212! 103 Smart Cat 


$229,95 

$549.95 


J-Cat Modem - NOVATION 

1 /5 [he si 2 e of ordinary modems. Sell 103. manual or auto¬ 
answer. automatic answer/originata. direct connect, builh 
m self-lest two LEDs and audio beeps provide status 
information 

lO M -5261A Nova f«5n J-CA r__$119. DO 


part no 

NO OP pms 

1-9 

10-24 

25-99 

to 0-249 

SXW-0S32 

a 

.54 

.49 

.44 

.40 

SKW-1432 

14 

.64 

,54 

.49 

.46 

SKW-ie32 

16 

.74 

.54 

.51 

,50 

SKW-1832 

19 

,89 

,78 

.74 

,59 

SKW-2032 

20 

1j09 

.94 

.90 

,86 

SKW‘2232 

22 

1,24 

1.14 

1.04 

.93 

SKW-2432 

24 

1.24 

1.14 

1.04 

.95 

5KW-2832 

29 

1,29 

1.44 

1.34 

1.24 

SXW-4032 

40 

1.99 

1,75 

1,59 

1,39 

Low Profile Sockets 





PART NO 

NO OP PINS 

1-9 

10-24 

25-99 

100-249 

SK LA-0801 

9 

.24 

.17 

.09 

,07 

SKL-14Q1 

14 

.24 


,14 

,13 

SKL-1601 

to 

.24 

,19 

.17 

.15 

SKL-iaoi 

1$ 

.29 

.24 

.21 

.17 

SKL-2(K)1 

20 

.29 

.24 

.22 

.19 

SKL-2201 

22 

34 

.24 

.24 

,21 

SKL-24D1 

24 

.39 

.29 

.29 

.23 

SKL-2aol 

29 

.44 

,34 

.34 

,27 

SKL-4001 

40 

,49 

.39 

.41 

.39 


IDC Card Edge Type Connectors 


PART NO 
eNE-5102020 
CM E-5-102620 
CNE-5103420 
CNE-5104020 
CNE-5105020 


D£SCi?fPTfOW r-9 10-24 2S-B& 100-24M 


20 pin 

2.70 

2.45 

3,25 

2.45 

26 pin 

3.45 

3,15 

3AS 

2,65 

34 pin 

4.45 

4.15 

3.45 

3.45 

40 pm 

5,35 

4.95 

445 

4.15 

50 pin 

6.45 

5.95 

5.85 

4.85 


IDC- Pin-Type Connectors 


Right Angle PC Mount 50 Pin Header 

PAR 7 NO DESCRIPTION 1-9 10-24 25-99 100-240 

CMM-222501 50 pie 4.25 3.55 2,95 2.40 


We accept cash, checks, credit cards, or purchase orders from qualified firms and institutions. 

Minimum prepaid order $15,00 California residents add 67^% tax, Export customers outside the US or Canada please 
add 10% to all prices. Prices and availiblNty subject to change without notice. Shipping and handling charges 
via UPS Ground 50C/lb, UPS Air $ 1.00/lb- minimum charge $3.00 
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Zero Insertion Pressure Soc^ref 
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Printer Connector 
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RS 232 Serial Connectors 
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REAKTHROUGH! 


SPECIAL PACKAGE 
DB 25P, DB 25S, DB 25C 

ICND-125D flS-232 connec?or set ____$7.50 

P=mai9/plug S=taTnais/socket C—ctufer/hood 

PART NO 
|CND-1001 
lcND-1092 
ICND-10&4 
lc^tD'11S1 
|CND-1154 
ICND-1152 
lcNO-1251 
ICND-1252 
lcND-1253 
ICND-1254 
lcND-2251 
ICND-2252 
lcHD-9001 
ICND-1371 
ICMD-lm 
ICND-1374 
ICND’1S01 
ICND‘1502 
ICND-1S04 


Zero InsertJon Force Sockets 


Insulation Displacement 
Connectors 


DESCRIPTION 

1-9 

10-24 

25-99 

100-24B 

DB BP 

1.95 

1.55 

1.40 

130 

DE 9S 

2.70 

2.35 

2.00 

1.80 

OE 9C 

1.45 

t.20 

1.05 

.95 

DA 15P 

2,55 

2.25 

1.95 

1.75 

DA IBS 

3.35 

2.96 

2.65 

2:45 

DA 15C 

1.45 

1.20 

1.05 

.95 

DB 25P 

2.45 

2.35 

2.20 

1.9Q 

DB 25S 

3,20 

3.06 

3.00 

2,95 

2pc cover 

1.46 

1.20 

1,05 

.95 

7pc cover 

1.60 

1,35 

1.20 

1.10 

DB 25P PC MT 

3.75 

3,26 

3,15 

2.95 

DB 25S PC MT 

4.35 

3.95 

3.75 

3.40 

screw loch; 

.95 

.75 

,65 

.55 

DE 37 P 

4,45 

3,95 

3.55 

3,25 

DEBTS 

5.95 

5.35 

4,75 

4.25 

DE 37C 

1,70 

1,45 

1.30 

1.1S 

DO SOP 

5.90 

5.30 

4.70 

4.20 

DD SOS 

7.9Q 

7.15 

6,45 

5.95 

DO 50C 

1,95 

1.70 

1.45 

125 


p^flr NO 
CNZ-1116 
CNZ-1124 
CNZ-1140 


D£SCfl/PT/OA^ 

76 pin 
24 pin 
40 pin 


1-9 

TO-24 

25-99 

r 00-249 

5.95 

5.45 

4.95 

4.45 

7.45 

6.95 

5.95 

5.45 

9.95 

6.95 

7.95 

6.45 


Memory Chips 
On Sale! 


Prime Manufacturers at bargain prices 
Call us for a quote on large quantities 


PART NO 

D£SCR/Pr/OW 

PRICE 

ICP^2764 

64K EPROM 

5,90 

tC P'2732 

32 K EPROM 

4.75 

(CP-2716 

WK EPROM 

3.95 

ICP-2716-1 

16K Epmm 350ns 

5.95 

1C P-2758 

SK Eprom 

4.95 

ICP-270a 

BK Eprom 

3.95 

ICR-4164/20 

64K Dynarrjic BOONS 

S.75 

ICR.4164/1S 

64R Dynamic 150NS 

6,25 

ICR-4t 16/20 

16K Dynamic Ram 200ns 

195 

ICR^116/15 

16K Dynamic Ram 150ns 

2.25 

lCR-6116/20 

2K X 8 Static 200NS 

4.90 



PART NO DESCRlPTtON f-B 1&-24 25-B9 100-249 

CND-S251 DB 25S 6.65 5.95 5.15 4.45 

CND-S2S2 De25P 5.95 S.3S 4.7S 3.95 


Centronics Type Plugs 



CNX-236 

CNX-336 

CKX-135 


DESCRIPTION 

1-9 

10-24 

25-99 

100-249 

male fDC 

9.90 

6.95 

7.95 

6.95 

femaie IDC 

9.45 

6.75 

7.75 

6.76 

mate Solder 

8,95 

7,45 

5.95 

5.20 


Disk Drive 
Signal Cables 



signal cables Tor use wilh disk controliers requiring card- 
edge Connectors 
WCA-5{}30A Dual 


S" drive ceble 
WCA-3431A Dual Sy/' drive cable 
WCA^SOSOA Quad 8'^ drive catte _ 


RS232 Cables 


Standard RS 222 Cables 

Ail cables are 9 conductor witb pins 1 through fi and 
pin 20 connected la DB25-lype conneclors. FuHy 
assernbled and tested including covers. Shrpplng 
weight 1 lb 

WCA“ia20A Mafe to male, i0‘ iang _ $24.95 

WCA-1021A Mate to mate. 20 long _ $29.95 

WCA-1022A Male to tamale. 70' tong _ $29.95 


Ribbon Cable 



23 gauges 7 strand Color Coded 


PART NO 

WCn^l Die 010 

WCR-141C010 

WCR-161CD10 

WCR-2D1C010 

wcn‘24icoio 

WCR-26tC010 

WCR’341C010 

WCR'4ai coio 

WCR-501C010 


CONDUCTORS 

10 

14 

16 

20 

24 

26 

34 

40 

50 


PRICE 

2.50 

3.90 

4.00 

S.dO 

6.15 

6.45 

9.30 

tO.OD 

13.00 



2$ gauge, 7 strand Grey 


___$32.50 

. __$29.95 

_ $39.95 

Signal cables for use wiLh disk conlrollers requiring pin- 

type connectors 

WCA-3430A DuaJ 514 " drive caiJie _ _ S29.95 

WCA‘5039A Di/af fl' dri ve cabie ^ _$32.50 

WCA'5052A Quad S ' drtve cable _ $39,95 



COWDt/CTORS 

PRICE 

WCR-lalNOl0 

10 

4.00 

WCR-141N010 

14 

5.20 

WCR-161N010 

16 

5.75 

WCR-2alNOlO 

20 

7,00 

yVCR-241N01D 

24 

6.50 

WCR-261N010 

26 

9.00 

WCR-341N010 

34 

11.75 

WCR-4Q1N010 

40 

16.00 

WCR-S01N010 

60 

17.50 


Place Orders Toll Free! 

Continental U.S.A. Inside California 

(800)421-5500 (800)262-1710 


Circle 242 on inquiry card. 

Los Angeles Area 

(213) 973-7707 
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Half-Height 


Diskettes For Apple 




ducts 


Smartinocfem 1200B - HAYES 

The IBM PC version ol Hayes' lamo js Smartmodem 12D0. 
The ■' B '■ I n 1200B sta nds for boa rd—th is is not a bu tk y bo k 
that sits outside your computer, but rather a board 
specifically designed lo plug into a PC expansion slot. 
Features include; direct conned, aulo dial, auto answer. 
puJse or louch-lone djalmg. and auEomatio baud rate 
selection 

The 1200B Is complete with the poweilul SmaricomM data 
communications software package, which manages file 
transfers and takes the hard work out of 
tet ecom m un icati ons 

lOM-SSSOA Smartmodem 12008 _S399.00 


Vi$td Mutticard For IBM 

Memory and I/O card for your IBM PC; S4K. expandable 
to 256K parity checked memory, serial port (coml or 
coTn2T pai'allel printer porl f LPTi or LPT2), dock/ 
calendar with bahery backup: serial inlarface cable 
included. FREE software Included tor doclo'calendar. 
disk drive emulator, and printer spooler 
MEX-saafi4A 64 K muitiesTd ___S328.9S 


Vista PC Clock/10 

Serial port, parallel port, clock/calendar with battery 
backup. paraileJ and serial cables included Comes 
complete with FREE Oynaclock and Dynaspool support 
software Compatible with PC and XT; will fit in XTs 
short slot 

lOK-snOA PC Ctock __ $149.00 


Monte Carlo Card - MBJ 

Expandable from 64K to 512K, one IBM compatible 
centronics parallel pod. clock calendar with alarm and 
battery backup, dual port joystick interface. A direct 
connect modem which plugs on to the Monte Carlo card is 
scheduled to be rntroducod soon by MBI 
MEX-SS064A 64K Mottie Carlo card _S39S.C3U 


320K Disk Drives for IBM PC 

Double sided, double density. 320K expansion dnves for 
youf iSM PC 

MSM-991002 Standard IBM sfza S22S.00 

MSM-991004 Haif-hsfght IBM stze __$219.00 


84K RAM Upgrades For IBM PC 

High speed RAM upgrade kit wth parity [error detection) 
and one year warranty 

MEX-64100K 64tC ffit for IBM PC _ $49.95 


MEX-57064A Maxrcard G4K _ 
MEX-5725BA Maxivard 2S6K 
MEX-57176A Maxtcatd 576K _ 



FOR APPLE 

Single-sided, double-density. FREE! piastic storage box. 
Warranted for 6 months 

MMD-5121003 Box of tO _ $16.95 


VERBATIM Oatalife 

Critical ANSI certification diskettes. Warranteed for 5 
years, hub rings standard on minidiskettes. All tracks 
certified on 8 inch diskettes; full surface certified on 5% 
inch diskettes 

(packaged wfptgsifc storage doir 6 hut ring} 

MMD-S120101 SS DD soft secfor _ $35.00 

mm 0-5220101 DS'DD SOff SficfOr_ $47.00 

MMD-5t401EJlSS □£> soft sector _ $46.50 

MMD-S240101 DS QD soft sector _ $59.95 


FOR IBM PC 

320K, double-sided, double-density Also may be used 
for KAYPRO. MORROW. OSBORNE, COMPAQ, etc 
FREE! plastic storage box included 
MMD-5220104 Box ot , 0__ $24.95 


B" {Soft box. no hub ring) 
MMD-B110101 SS SO soft sector _ . 

MMD-8120101 SS DO soft sector _ 

MMD-8229101 DS DC soft sector _ 
Avaiishle only in boxes of 10 


$99.95 
. $46.00 


$57,00 


Circle 243 on inquiry card. 


VERBATIM Verex 

High quality, sensibly priced, 1 year warranty, exceeds all 

ANSI specificationis. All tracks certified 

5%- 

MMO-5110100 SS. SD. soft sector _$29.95 

MMD'5110110 Apple compatible __ $27,50 


Standard 








ACCESSORIES 
FOR YOUR IBM PC 


Quadboard 1 - QUADRAM 

The Quadboard is a aix-function memory and I VO I 
forlBM PC and XT M Includes one parallel port, one I 
asynchronous sanaf port, a clock/calendar. RAMdisk, and [ 
printer spooler Avatlable with 64K or 25SK memory 

MEX-41064A 64K Quadboard 1 _$279,95 I 

HEX-412S6A 256K Quadboard 1 _ 5399,95 | 


Quadboard il - QUADRAM 


Same features as Quadboard I above, but both I/O ports 
are asynchronous serial 


MEX-40064A 64K Quadboard (I _ 
MEX-40256A 256K Quadboard ft 


. $279,95 I 
. $399.95 I 


Vista PC Extender 

One serial port, one parallel port, clock calendar with 
battery backup. Includes cables and sollware. field 
upgracfable to add f otto wing options: second serial port, 
loystick adapter, speech synthesizer, and SCSI hard disk 
host adapter 

101-6530A PC extender _$195.00 


Quadchrortte - QUADRAM Corp 

The Quadchrqme monitor is a 12-inch super-high ! 
resolution RGB coFor video monitor designed speciliCfllly 
for use with the IBM PC and XT It utilizes a special ,31 mm 
dot-pitch tube to deliver 690 horizontal dols by 480 vertical 
lines resol uhon for a crisp slate ot I he art Image in tG 
brilliant colors The only color monitor PC will ever need! 

VDC-241301 Quadchrome List Pnce 796 00 _ $499.00 I 


Visla Maxicard For IBM 

The ultimate in memory expansion for your IBM PC. this 
board is expandable in 64K increments from 64K up to 
576K Includes FREE' disk emulation and printer spooler 
sot I ware 


Quadram Quad 512T 

Maximum memory plus I/O The Quad 512* com bines I 
memory expansion of5l2Ka serial port. RAM disk, and | 
printer spooler. A must lor maximum memory! 

MEX-42064A 64K List 325,00 _$249.95 I 

M EX-42256A 356K Ltst $50 00 __$429.95 | 

MEX-42S12A 512K List 895.00 _$799.95 


. $216.95 
. $4flB.9S 


Quadlink - OUAORAM Corp 

The missing hnk between your IBM PC end the world of 
Apple sollware' When installed In an empty slot in your PC, 
Ihe Quadlink allows you to run Apple software in your PC 
Actually gives you two computers In one. allowing you to 
shift easily between PC DOS and Apple DOS. all within the 
same IBM PC’ 

CPX-50St)0A Ouadimk ___$495.60 




MMD-8t10100 SS SD soft sector _ 
MMD-B220100 DS DO soft sector _ 
Avaiiabie only in boxes of 10 


. $^,5D 


. $45,00 


VERBATIM Optima 

Warranted for 17 years. Over 70 million revolutions 
average life. All Optima diskettes a re full-service diskettes, 
extra heavy-duty lacket material provides superior 
protection and longer life 
5%” - Soft Sector 

MMD-SI2D102 SS DD _$6760 

MMD-5220102 OS DD ___$66.50 

B'" - Soft Sector 


MMD-8120102 SS DD . 
MMD-S220102 OS DD 


. $70.00 
. $66.50 


Avaiiatte ortiy in boxes of IQ 


Sntisfvina 17ni/r Persnnal And Professtianal Cnmouter Needs Since 7975 





















































OkidatB 82A 



JADE IS AN 
AUTHORIZED DEALER 
FOR EVERY MAJOR 
PRINTER 
MANUFACTURER 
CALL FOR BEST PRICE! 



PRINTERS ON SALE! 


Universal Printer Stand 

Free standing deluxe primer si and with chrome plated 
paper catch. Universal mojnling lor all 15-inch carriage 
dot nratfix and letter quality printers. Ltsl Price $129.95 
31 tbs 

FRN-9000 Dsiuxe pfinler stand ____— S69.9S 


laOZ by D.T.C. 

tased on the seme quality mechanism as tha Comrex 
irinter, the 3902 conlams electronic enhancements that 
Now it to print at speeds up to 32 cps. Other features 
iclude a 4flK buffer, proportional spacing, and Diablo 
640/1650/630 compatible protocol. Comes with 
rintwheel. ribbon and users manual. Serial, parallel, and 
EEE 488 interfaces standard One year factory warranty 


Starwriter F10 

High speed letter quality printer 40 cps daisywheel, 
si eeh low- prof i I e des ig n [6-in ch h i gh J. E xt ens ivp hu \ IP in 
word processing functions, up to 15-inch paper width 
Uses standard Diablo style printwheefs, low noise for 
office environments Cenironios or serial interface 
versions available 


^RD’113DD 3BaZ pfmtsr _$1195.00 

^RA-11000 Iracfor ophon _ $169.95 

►RA-1120a Cut shaet feeder _ $699.95 

Jable Please Specify ______ $49.95 


4EW! Star Delta 10 

Ugh speed, low price! 160 cps, SK buffer (expandable 
1 16KJ, serial and parallel inlerfaces, full graphics, friction 
nd tractor Teed, Epson FX-aO compalible 

RM-66120 ___$449.95 

>tar Micronics Gerntni 10X & 15 

Ip to 120 cps, full graphics, friction and Iractor feed 
ipson FX-SD compatible 

RM-eeOlO Gemim fOX_ 

^flW-6601S Gemjm f5 ___ CALL 


PRD-22010 FW/parailBf _ fw 

NEW! TTX - Compact Daisywheel 

Low-profile, contemporary design, & requires 20% to 
50% less desis Space than most other daisywheel 
printers Other features include dual inter face [RS232 9 
can Iron ICS parallel], built-in adjustable pinfeed forms 
guide. 9 compatibility with Wordstar print control 
commands, including underline, bold print, super 8, 
sub-script etc 

PRD-44010 TTX 1014 _,$599,95 

Silver Reed EXP-550 

Economical Daisywheel printer with 200 words per 
minute (18 cps], full 15-inch platen, Diablo 630 prolocai, 
10, 12, 15 pitch or proportional printing. Very quiet, very 


Video Monitors 


Taxan Monitors 

IS Ml^^ 800 lines per Inch, Ideal for BO column operation 

VDM-a21210 f^' Amber__ $139.00 

VDM-821220 12 Green ___$139.00 

Taxan RGB Vision 

Apple and IBM compatible RGB color, fslow you can have 
thg quality of an RGB color monitorfor your Apple III. IBM, 
or Apple II m your choree of medium or super high 
resolution. 0olh of these unrts feature an ISMHe 
baridwidth linear video ampiftier for llmiltess color vanely 
and best piclure quality In text and graphics. 

The RGB-Vision I with 280 lines horizontal resolution is 




suitable for most demaoding applicalions, your choice 
should be the Super-high resolution RGS-Vision 111 
wdh 630 line resolutian 
VDC-8Z1210 RGS-Wsion I 
VDC-S21230 flGS-V/s/on III 
VDA-B21200 Apple it BG& card 
fRM PC 
VDA-821220 App/p in 
VDA-821200 Apple if 
VDA-821230 Appfe ^ ^ 

f t 

Taxan Cqf, 

ComposiEe 


'-/i 


Mace Orders Toll 

Continental U.S.A. Inside 

300)421-5500 (800) 


*RA-66200 Serraf board, G-fO. G-f5_$65.00 

>RA-6e202 Seoaf board, G- WX ___$99.00 


Laser-Pert" Printer Paper 

/Onttnuous form fan fold paper with clean-pert edges on 
.11 sides, Finish size 8^,4 x ll, box of 1000 sheets, 20 lb 
lock 

►RA-91921 r/jx I f , IOOO sheets _ _ $14,95 


Regular Fan-Fold Paper 

>ftA-91911 sy? X 77, fOOO sheets ___$11,95 

’RA-90511 74 X 7 7, green bar 1000 ___ $14,95 


data - Microline 82,83, & 84 

[82. 83], 200 cps (84], industry standard printers, 
'arallel Interfaces, true iowof case descenders, 
landlas single-sheet as well as fan fold paper 

»RM-430e2 Oki R2 _ _ _ 

'RM-43083 Oki 82 , _^ 


'RM-43084 Off/ 84 parallel _ 

RM-43085 Off/64 senai _ 

RA-43031 2X serial board _ 
RA-43080 Ejfba r/bborts {2} . 


_ CALL 
_ CALL 
^ CALL 
_ CALL 
. $159.95 
_$9.95 


ikidata - Micrciine 92 & 93 

K) cps. true correspondence quality printing, lull 
■aphics. l&M PC compatible (optional), handles single 
teet as well as lan-foid paper, professional design, 
instruction, & quality 


lM-43092 Qkideta 92 parallel __CALL 

1M-43093 Offfdatfl 93 parailei _____ CALL 

1A-43181 2K serial board_ ____$129.95 

1A-43aa6 IBM PC ROMS tor 92 ___ $59.9$ 

tA-43aB7 IBM PC POMS for 93 ___ $59 9$ 

fA-43dBP Extra ribbon {21 __—-- $9.9$ 


reitable; a bargain in the under $1000.00 letter quallry 
printer market 

PRD-S2001 Paralfet, List 895.00 _^__ $669.00 

PRD-S2O02 Ser/a/, L/s7 695.00 _ $775.00 

PRA-5ZOOO Fracfor, List 759.95 __$129.00 


Coinr#x Cft-il 

Best buy tn letter quality primers. IMEW! Irom Comrexl 
lull featured letter quality printer. FREE! SK buffer. Logic 
seeking bi-directional printing, boldface proportional 
spacing, double-strike, backspace, underling, true 
superscript and sub script, drop in daisywheel cartridge 


PRD-11101 CR-il parallel ___$499.09 

PflD-11102 CR-ft serial ___$569,9$ 

PR A ‘11100 frac f or op tion __$ 119 95 

PRA-Ssroo Cut shesj tesder --— _ _ S19B.95 


PRINTER r 


standard cables for 
lype printer 
WCA-3636A Ceo 
WCA-2536A /R 




Printer Pals - FMJ 

Desk top printer stand and paper rack. 
PRA-99060 70"' prinfsr pfif _ 

PR A-99100 f5" pffnfer pal . 

PRA-99700 for letter quafUy 


Fits all 




































































DoKa 



COMPUTER 

PRODUCTS, 

Inc. 


ORDER TOLL FREE 

( 800 ) 

538-8800 

(CALIFORNIA RESIDENTS) 

( 800 ) 

848-8008 


TMS40444 

mtmi-2 

MMiie 

TMM201S-200 

TMM2lhS-150 

TMM2(h6-100 

HMGTie^Z 

HMIintlP-4 

HM6n«LP4 

HMETt6LP2 

Z413Z 




4096X1 {Z5IIni> 
4096x1 3Q0fi^ 
4096x1 jOdOnti 
1192 Xl imi) 

6192 X If" 

16394 X lb 
163Ux1(25Gni) 
1S3Ui1(^t) 
16^i1(t5ani) 
1638411 tZOnt 
16384 xljlSOntj (5«) 
65536 Xl(2«iii1 r 
65536 x1{t50iit) | 

SV - ilngla S VDit Kipplv 


EPROMS 



10.96 
9.90 

13.96 
23.90 

16.96 
38.95 

C«ll 


Stf - Single SUM Supply 

74LS00 


.23 

74LS173 

.68 

.24 

74LS174 

.64 

.24 

74LS175 

.54 

.24 

T4LS101 

2.10 

.23 

74LSte9 

8.90 

.24 

74LS190 

-68 

.27 

74LS191 

.88 

.28 

74LS192 

.78 

.24 

74LS1§3 

.78 

.34 

74tSl94 

.58 

.34 

TILS Its 

.68 

.44 

74LS198 

,78 

.56 

74LS19T 

,70 

.34 

74tS221 

.88 

.24 

74LS240 

.94 

,26 

74LS241 

.66 

.24 

74LS242 

.98 

.20 

74LS243 

.98 

,26 

74LS244 

1.25 

.34 

74La245 

1.45 

.24 

74LS247 

.74 

.28 

74LS248 

.98 

.64 

74LS249 

.98 

.34 

74LS251 

.58 

.34 

74LS253 

.58 

.24 

T4LS257 

.58 

.48 

74LS2$6 

.58 

,74 

74LS2S9 

2.70 

.74 

74LS280 

.58 

.74 

74L5288 

.54 

.24 

74L5273 

1,45 

.28 

T4LS275 

3.30 

,26 

74LS279 

.48 

1.20 

74LS280 

1.95 

.38 

74LS283 

.88 

.34 

74LS290 

.88 

.38 

74LS263 

.88 

,38 

74LS29S 

.98 

,48 

74LS298 

.88 

.59 

74LS289 

1,70 

.68 

74LS323 

3,45 

,38 

74LS324 

1.70 

54 

74L5352 

1.25 


74LS383 

1.25 


74LS92 

,54 

74LS363 

1,30 

74LS93 

,54 

74LS364 

1.90 

74LS95 

,74 

T4LS365 

,48 

74LS96 

.88 

74LS366 

.48 

74LS107 

.38 

74LS367 

.44 

T4L8109 

,38 

74LS368 

,44 

74LS112 

,38 

74LS373 

1.35 

74LS113 

.38 

74LS374 

1,35 

74LS114 

.38 

74LS377 

1,35 

74LS122 

.44 

74lJS37e 

1.13 

74LS123 

,78 

74LS379 

1,30 

74LS124 

2.85 

74LS385 

1,85 

74LS125 

.48 

74LS386 

.44 

T4LB126 

.48 

74LS390 

1.16 

74LS132 

.58 

74LS393 

1.15 

74LS133 

,58 

74LS395 

1.15 

74LS135 

,38 

74LS389 

1,45 

74LS13T 

,68 

74L3424 

2,90 

TiLSlSS 

,54 

74L3447 

.36 

74LS139 

,54 

74LS490 

1.90 

74LS14S 

1.15 

74LS624 

3.95 

74US147 

2.45 

74L3840 

2.15 

74LSl4e 

1,30 

74LS645 

2.15 

74LS151 

,54 

74LS86B 

1.65 

74LS153 

,54 

74LS669 

1,65 

74LS154 

1.85 

74LS670 

1,45 

74LS165 

,86 

T4LS674 

9,60 

74LS156 

,86 

74LS682 

3,15 

74US157 

,84 

T4LS683 

3.15 

74LSl5e 

.56 

T4LS6B4 

3.15 

74LS160 

.86 

74LS565 

3.15 

74LS161 

.64 

7413688 

2.35 

74LS162 

,66 

T4LS566 

3,15 

74Lg153 

,64 

7413783 

23.95 

74LS1$4 

.86 

81LS95 

1,45 

74LS155 

,64 

81LS68 

1,45 

74LS165 

1,60 

81LSB7 

1,45 

74LS158 

1.70 

81LSB8 

1,45 

74LS159 

1.70 

251.32521 

3,75 

74Lai70 

1.45 

25LS2566 

4,20 


6500 

1MHZ 


, 4.M 
, 8.90 
, 8.90 
. 9.90 
. 4.30 
.T.» 


6502 ... 

6504 ..... 

6505 ...... 

8507 ........ 

6520 .... 

8522 .... 

8532 ... 

8545 ....21.80 

65SI . 10.88 

2 MHZ 

6S02A .... 6,90 

6S22A .. ...9.90 

6532A. ....10.96 

654SA. ,.26.96 

6551A. ..10.95 

3 MHZ 

6502B...- 13.96 


6800 


6802 


... 58.95 

.. 3.90 

. 7.90 

.. 12.90 

6809E. 18.95 

6800 .. 10.95 

6810. 2.90 

6620 .. ..4.30 

6821 .. 3.20 

6626 .. 13.95 

6640 .. 11.95 

6643 .. 33.95 

6644 . ....24,95 

6645 . 13.95 

6847 . 10.65 

6650 .. 3.20 

6652. 15.70 

6980 ... 9.60 

6982 .. 10.68 

8975 . 8.90 

8980 . 2.30 

8883 .. 21.68 

88047 . 23.85 

. 18.65 

6600 1MHZ 

... 9.65 

. 21.35 

.. 26.96 

68B09 .. 28.95 

68B10. 8.90 

88B2I .. 8.60 

66B45. 18.65 

.. 5.6C 


6000 


6035 . 5.9( 

8039 . ...6.94 

INS^OSO. 16.9J 

H4S-8073 ......23.91 

8080 . 3.9f 

6085 . 5.9< 

e085A^2 ....10.9 

6086 ...26.0 

0087 . CAL 

8086 .. ....38.9 

8089 .......06.9 

8185 . 6.8 

8155-2. .7.8 

8158 .. 6.S 

8185 .. 26.S 

8185-2. 36.S 

8741 ..... 36.* 

8748 ..23.1 

8755 . 23.! 


Circle 158 on inquiry | 














































































8200 

I a202 . n.9B 

8203 ........ 

8208 . 3.48 

8212 ..... 1.78 

8214 . 3.80 

8218 . ..1.70 

8224 . 2.30 

8226 . 1.78 

8228 . 3.48 

8237 . 11.08 

I 8237-8. 20.08 

I 8238 . 4.48 

18243 . .4.40 

I 8250 . 0.98 

18251 .. 4.45 

I 8253 . 6.90 

18253-8 . 7,90 

18255 . 4.45 

18255-8 . 8.20 

8257 . 7.90 

8257-8 . 8.90 

8288 . 6.85 

8289-8. 7.45 

8271 . ...38.95 

8272 . 38.95 

6278 . 28.95 

18279 . 8.90 

I 8279-5 . 9.00 

I 8272 . 6.48 

8283 . 6.48 

8284 . 5.48 

8286 . 8.45 

8287 .8.45 

8288 .. 24.00 

8289 . 48.95 


Z-80 

2.5 Mhz 

I zao-cpu... 3.90 

Z80-CTC.4.45 

ZSO-DART. 9.98 

Z80-DHA .. 13.98 

Z80-PIO .. 4.48 

Z80-SIO/0. 18.98 

ZeO-SIO/1 . 18.98 

ZSO-SIO/2 ....18.08 

I Z80-SJ0/9. 15.06 

4.0 Mhz 

[ ZOOArCPU....4.00 

ZiOArCTC.... .... 4.90 

Z80A-DART __ 10.95 

ZaOArDMA .. 15.95 

ZaOArPIO .. ..4.90 

Z80A-SIO/0. 15.95 

Z80A-SIO^ ... „ ,. 15,95 

Z80AnSIO/2 .. 15,95 

I ZaoArSIO/9.... 15,95 

6.0 Mhz 

I Z80B-CPU . 13.06 

Z80B-CTC ... 12,95 

Z80B-PIO . .,,.12.95 

ZOOB-DART. 18,95 

ZILOG 

28132 . 33.95 

Z88Tt .. 38,95 


DISC CONTROLLERS 

1771 . ..15.95 

1791 . ..23.95 

1793 ..;...26.95 

1795 .. 48.95 

1797 . 48.96 

2791 . S3.9S 

2793 . 83.95 

2795 ....58.95 

2797 .. 58.95 

8843 . 33.95 

8272 . 38.95 

UP0785 .. 38.95 

MB8876 .. 28.95 

MBSeTT .. ...33.95 

1801 . .....18.95 

2143. 17.95 


UARTS 

AY3-1014. 6.90 

AYS-1013_ 3.90 

AY3-101S. 6.90 

PT-1472 .. 9.90 

TR1802 .. 3.90 

2350 .... 


2651 
TMS6011 .... 

1M&402 . 

IM&403 . 

1NS82S0 .... 


... 9.90 
... 8.90 
,.. 5.90 
... 7.90 
... 8.90 
... 9.95 


8T28 ... 
8728 ... 
8795 ... 
8798 ... 

8797 ... 

8798 ... 
DM&131 . 
DPB304 . 
088838 . 
DSBB36 . 


INTERFACE 


. 1.54 
. 1.84 
. .88 
. .88 
. .88 
. .88 
. 2.90 
. 2.24 
. 1.94 


VOLTAGE REGULATORS 


78057 

7aM05C 

78087 

78127 

78187 

7024T 

7B05K 

7ei2K 

7B15K 

7824K 

78L05 

78L12 

78L1S 

7BH05K 

78H12iC 

C,7 ^ 70-22D 


DIP SWITCHES 

4POSI7ION.84 

SPOSmON. 88 

6POSI7ION. ,88 

7POS17IOW .. .84 

8 POSiTION... .84 


.74 

79057 

,84 

.34 

79087 

.84 

.74 

79127 

.84 

.74 

791ST 

.84 

.74 

79247 

.84 

.74 

7905K 

1.44 

1.34 

7912K 

1.44 

1,34 

7915K 

1.44 

1,34 

7924jC 

1.44 

1,34 

79L05 

.78 

.88 

79L12 

,78 

.88 

78L15 

,78 

.88 

LM323K 

4,90 

9.90 

9.90 

UATeS40 

1,90 

K 

- TCM 

L - TO-92 


1C SOCKETS 



1-98 

100 

8 pin ST 

.12 

.10 

14 pin ST 

.14 

.11 

18 pin ST 

.16 

.12 

18 pin ST 

.19 

,17 

20 pin ST 

.28 

.28 

22 pm ST 

.29 

.28 

24 pin ST 

,29 

.26 

28 pin ST 

,39 

,31 

40 pin ST 

.48 

.38 

64 pin S7 

4.20 

ST - SOLDERIAIL 

call 

BpInWW 

.58 

.48 

14plnWW 

,58 

.51 

iSpIriWW 

.88 

,57 

IBpInWW 

.98 

.89 

20plnWW 

1.04 

,97 

22plnWW 

1.34 

1,23 

24pinWW 

1,44 

1,30 

zapInWW 

1.84 

1,44 

4epliiWW 

1.94 

WW - WIREWRAF 

1.75 

ISplnZIF 

6.70 

calf 

24 pinZIF 

9.90 

call 

28 plnUF 

9.9S 

call 


ZIP . TEX7O0L(Z«<» Insertion Fores) 

CRYSTALS 

32.768khs .. 1.90 

1.0 mhi. ...4.90 

1.8432 ........ 4.90 

2.0 . 3.90 

2.087152 . 3,90 

2.4876 . .3.90 

3.2768 .. 3.90 

3.878838 . ..3.90 

4.0 ..3.90 

8.0 .. 3.90 

8.0888 . 3.90 

5.185......___3.90 

5.7143 ....._ 3.90 

6.0 _____...._3.80 

6.144 .. 3.80 

6.5536 .. 3.80 

8,0 ___ 3.80 

10.0 .. 3.90 

10,738635 .. 3.80 

14.31818. 3.80 

15,0 ...... 3,90 

18,0. 3.90 

17,430 . 3.90 

18,0_ 3.90 

18,432 . 3.80 

20,0 ..3.80 

22,1184 . 3,90 

32,0 .. 3,90 

RESISTORS 

^ WATT 5* CARSON FiLMALL STANDARD VALUES 
FROM 1 OHM TO TO MEG OHM 

SOPCS.... 1,25 

100PCS... 2,00 

1000 PCS... 15,00 

APPLE ACCESSORIES 

80 Colurnn Card.129.95 

leKCard,.... 42.50 

Fan. 38.95 

Power Supply .. 84.95 

RF Mod .... 24.95 

Joy SticK (Apple II) -.20.95 

Paddles Apple... 9.96 

ZBOCard.-.-.129.96 

SCRG Swttch-A-Slol. 19.95 

Paddle Adepple... -... 24.95 

Extend-A Slot.... 19.95 

Disk Drive .. 224.95 

Coolroller Card... 69.95 


5V4" DISKETTES 

ATHANAOR NASHUA 

SSSD. 18,95 

SSDD. 22,95 

DSDD.. 27,95 

PERISOFT 

ACCESSOmES FOR APPLE II & He 
ALL WfTH 7 YEAR WARRANTY BY 

PRINTERLINK 

CENTRONICS 
PARALLEL INTERFACE 
• Simple to use — No configuring required 
• Use with any centronics printer — EPSON» 
OKIDATA, etc, 

• Includes Cable & Manual 

$ 58 " 

MESSENGER 
SERIAL INTERFACE 
« Connects to any RS-232 serial device 

* 8 switch selectable drivers for printersp 

terminals and modems 

• Includes Cable & Manual 

$ 08 " 

TIMELINK 
REAL TIME CLOCK 
« Applications in file management, word 
processing, communications, etc, 

• Exclusive Alarm Clock feature 
• Battery recharges automatically 

$ 83 " 

NEWBUFFERLINK 
ADD-ON PRINTER BUFFER 
* No more waiting for printed output 

• Connects easily to any parallel interface 

• Expandable from 16K to 64K 

$ 138 " (16K) 

The Flip Sort™ 

The new Flip Sort™ has all the fine qualities of 
the original Flip Soutm, with some added bene¬ 
fits. Along with a new design, capacity has frv 
creased 50%, to hold 75 diskettes and the 
price is more reasonable than ever. $19.95 ea. 



The Flip Sort Plus™ 

The Flip Sort Plus^M adds riew dimensions to 
storage. Designed with similar elegant lines as 
the original Flip SortTM, in a transparent 
smoked acrylic. The Flip Sort Plus™ has a stor^ 
age capacity of over 100 diskettes and has all 
the outstanding features you have come to ex¬ 
pect tram the flip sort Fam ily. 24.95 each 


DoKa 



2100 De La Cruz Blvd. 
Santa Clara, CA 95050 


prcfe. 150 on inquiry card^ 


BYTE October 1983 651 































































































































































Computer 

Components 

Unlimited 



BACK TO 

we accept all 


SPECIALS OF THE MONTH 


0 


Okidata 

Quentin Researcn 

Microline 92 

• 160 cps 
• 10" Carriage 

• Fully compatible w/Apple 
• Faster than Apple Disk Drive 

• More Storage 

$489 

1 for$219 

2 for $420 

Star Micronics 


Delta 10 

• 160 cps 

SVa" Diskettes 

• 10" carriage 

100 for ONLY $250 

• 8K Buffer 

• Dbl. Side/Dbl. Density 

• Par. & ser. interface 

• 5 year warranty 

$449 

• Reinforced Hub 

sgl. Side/Dbl. Density 


100 for$150 

Microtek 


Bam 16 


• 16K Card 

• For Apple & Franklin 

1/2 Height for IBMPC 

• 2 year warranty 

$49 

• Panasonic 
• 320K of Storage 

• Mounting Brackets included 


1 for $205 

Microtek 

Dumpling GX 

2 for $400 

• same as crap pier- 1 - 


• Full Graphic Interface 
• Works w/Appte & Franklin 

Hayes 1200B for IBM 

• Includes Card Si Cable 

• smart Com ii included 

• 2 year warranty 

$89 

• Made for IBM 
• w/IBM software 

ONLY $429 

Orange Micro 


Grappler + 

• 16K 

Disk Drive Cabinet 

• Cable Included 

• Single Cabinet 

• Expand to64K 

• w/Power Supply 

$179 

$55 


IBMPC 

• IBM 25eK 

• Keyboard 

• 2, 520K Disk Drives 
• Green Monitor 

• Coior card 

$2895 

Cail for other configurations 


Franklin 
starter System 

Franklin Ace 1000 W/64K 
• Green Monitor 
• Disk Drive (Siimline) & 
Controlier 

$1145 


Franklin 

* 1200 Starter 
w/Creen Monitor 
• 1 Drive 

$1695 


Super 5 

• 1/2 Height Drive 
Fuiiy Apple compatible 

• 1 Year warranty 

1 for $209 

2 for $400 


Corilia 

12" Green Monitor 
• composite Video 
• (20 MHZ) Hi-Res 

ONLY $99 


CALL 800-847-1718 


• Dealer inquiries invited 
• Quantity Discounts 


Available 


We Offer More ThanLow Prices!!! 









SCHOOL SPECIALS 

P.O/s from universities 

CALL 800-847-1718 


i 

i 


PERSONAL / PORTABLE SYSTEMS 


Franklin 


Ace 1 £300 w/color 

call 

ACe 1200w/Drive 

Call 

Apple 


■IF 

S 990 

HE Starter System 

1395 

IBM 


IBMPC 64K Keyboard, 1 Drive 

. .S199S 

IBMPCXT. 

, 4595 

call for all Configurations 


Kay pro 


Kavproil . . 

.S1450 

KavproA 

. 1850 

KavprolO 

. 2595 

Columbia 


1600-1 2 320K Drives . . 

. .S239S 

Eagle 


Eagle II . . 

$1895 

Corona 


Portable 1 Drive. 

$1995 

Desk Top computer. 

. . 2295 


139 
$ 1S 
S 2^19 


APPLE, FRANKLIN 
Accessories 


Advanced Logic Systems 

cpms.ocard ,, ,. $299 

ZCardCPMCard. 

Astar 

RF Modulator 

Cibson 

Light pen for Apple It S ii E. 

Kensington 

System Saver / Fan & Surg e.S 69 

Micro Max 

viewnna)(80Ew/6JKofRamExp.toi28K s 149 

Micro Soft Products 

Softcardw/cpm . S 239 

16KCard 65 

Premium P3Ci< 469 

Micro Tek 

Ram16l6Kcard $49 

call for Other Microtek pricing 

Kraft 

Joystick $42 

Joystick ilBMi 43 

Videx 

video term S 209 

CCS 

serial interface.Sn9 

TC products 

Joystick S 39 


Paddles 
selects Port 


28 


LOW PRICED 

Hi Quality diskettes 


5y4''Disks 

sgi Side/Ddl Density 
ODlSfde/DblDensity 

8" Disks 

SgiSide/Ddi Density 
Obi Side/Ob I Densi ty 
All Disks come w/Reinforced Hub, 

5 yr warranty and not bulk packed. 

Advanced Access 

smoked Plexiglass Diskette Tub Holds 80 
a-^verslon 


$173 box 
27 a box 


5283 box 
34 a box 


S 19 
26 


IBM PC ACCESSORIES 


Ast Research 

ID + serial port & Ciock Calen der $119 

com bo + WK Serial, Parratel a c / c 269 

Mega + 64KSerlalc/c 269 

wiegaPak. 256 

Expands Mega + to512K 239 

Maynard 

FDC Disk controller $155 

FDC / PP D Isk contro I ler w / pa r. po rt 205 

FDC / SP Disk con trol lerwvser, port 225 

Ouadram 

Quad Link S 495 

Tandon 

TM100-2 (32CIK Drivel.$ 22S 

Vi Disk Drive 

Slimline Disk Drive.S 205 

Expansion Ram 

4164,200NS.6ea.9for$ 50 

USI 

Multl Display Card. S 340 


modems 


Hayes Micro Computer 

300 Baud Smart Modem.S 199 

1200 Ba u d Smart Modem. 499 


Micro Modem II 
Micro Modem ii w/Termlnal Package 

Novation 

J-Cat 300 Baud 

AppleCatii. . 


259 

279 

$ 119 
. 269 


5V4 ' a 8 " DISK DRIVES 


Slemans 

FODiOO-SDS'-sgi/DbiDen . . . 

Mitsubishi 

2894^3 Dbl/Dbl Den 

Shuoart 

SASOlRSgl/DblDen . 
SA85iRDbi/Dbioen 

Tandon 

TM10(M160K 

TM10Q2320K. 

TM101 -4 quad Density 
TM 848-1 Sgl/DblOen 
TM 848-2 Obl/Dbl Den 


$ 169 
S 389 


S 355 
469 


$ 160 
225 
339 
359 
435 


disk drives 

FOR APPLE & FRANKLIN 


Sups. . 
Controller. 


Super s 

Rana systems 


S 209 
69 


S 219 


Elite I $249 

Elite II 399 

Elitelll 499 

•Add S79 for Controller 

Micro Sci 

A-2 

•Add S70 for Controller 

Ouentin Research 

Apple Mate $ 219 

controller 60 


DISK DRIVE CABINETS 


sVa" Cabinets 

Sgi cabi n et w t pwr. su pply 
Dual Cabinets w/pwf supply 

8' cabinet$ 

SglCabinetsw/fan &pwr. supply 
Dual Cabinetsw/fan & pwr. supply 


55 

85 


209 

259 


omputer 

Connponents 

UnlinnitecI 


800 - 847-1718 

OUTSIDE CALIFORNIA 

NEW RETAIL STORE: 

11976 Aviation Blvd. 
Inglewood, CA 90304 

MAIL ORDER: 

P.O. BOX 1936 
Hawthorne, CA 90250 


VIDEO DISPLAY MONITORS 


USI 

PI1 19"AmberHiRes) S iso 

PI 2 (g^creenHlResi 120 

PI 3 E12" Amber HiResi 139 

PI 4 £12 Green HiResi 150 

BMC 

12AU (12''Green} .. $ 79 

9191 CoJ or composite 249 

EUN{20MHZ1 134 

Zenith 

2VM123 (12"Greeni . [New) S 105 

Amdek 

300A $ 149 

310A . .... . 169 

colon composite . ... 289 

color H RGB 429 

PrIncton Graphics 

PCS Hxi2w/iaivt cable .s ats 

Taxan 

iz-AiTtber.S 1J9 


PRINTERS 


C* ITOH 

coriila-Banan^socDS 
prowrtterS5iai2dcps 
prowriter 111550(15) .. 

prowriteriseNal. 

prowriter II serial. 

starwrtterRio,40pu 

S6QOBP,180CpS. 

PrlntmasterMO-55. 

Epson 

RX-80(120CPS) 

MX-e0FT(80cpS) .. 

FX-80(160CpS> . . . 

FX-ioo{i5"Carriagei. 

NEC 

PCe023At100CpSl 
PC8025 (15 carriage) 

Okidata 

Mlcrollne92P(160cpSJ 

Microline 925 (160 CPS). 

Microline 93P(l60cps, 15") 
Microiine95Sil60Cps,15 ) 

Micro! in e 82A (Par. S serial) 

Microline 83A (15 Carriage) 

Microtine 84P(200 CDS) 

Micro line 84S (200 cps) 

Star Micranics 

Gemini TOX (120 cps) 

Gemini 15 (1DOCP5) 

Gemini 15X 
Deltaic 


$ 194 
. 349 

. 649 

499 
695 
, 1129 
. 999 

. 1405 

Call 
Call 
. call 
call 

$ 399 
699 

S 489 
S99 
799 
899 
379 
629 
929 
999 

S 294 
389 
489 
449 


PRINTER ACCESSORIES 


Orange Micro 

Crappier + $ 119 

Crappler + 16K Buffer Exp. 1064K.. 179 

Buffer Board, works w/Grapp I er + 119 

Fourth Dimension 

Parallel card & C^bJ e i nterface for Ap pie $ 49 

Microtek 

DU m pi I ngGX Graphic Printer interface S 89 
Dump1ingCX16lnterfacew/16(<Of Buf 149 

Add Iti onal S u ffering 16K 15 

Cables 

iBM to Printer $29 

xavpro to Printer 29 

Osborne to Printer 29 

No Surcharge for credit cards 


Circle 91 on inquiry card. 


Technioal & Customer Service 

(213)219-0808 

Ail merchandise new. we accept tAC. visa. Wire 
Transfer COO Call, Certified Check, p.O. s from 
qualified firms APO accepted. Shipping 
Minimum $4.50 first 5 pounds rax: California Res 
Only add sates tax. 

Prices Subject to Change 

Mon.—Fri. 8 a.m. to 6 p.m. 
Sat. & Sun. 10 a.m. to S p.m. 














































MICROPROCESSOR COMPONENTS Digitaiker 


MtCBDPflOC£SStIB CHIPS- 


2550 49 MPV 

IMlJSDtAW; 49 Tnip 6 r| 

U£SS 54 (? 40 MPUw / Qk « 


WfVw/CiGckirKlAAii 

HW-B-UrtEMHlf 

CPU 'Soi diioB tilttiJSlJH flam) 

[:PU1?5G bylKtUlMl 

[J>Ui&4«VK4flAM| 

CPU w^Baw M^O in«*ipn4si. 
EFU. 

HMO$ UU I/OPUf Tirur 
HUOE£PnOM UPV 

ZEOB. ZBim SEDJES- 

Cauntir firatf Cwcuir 
Dul bynchrnnaus Rk /Trw. 
I>r?a Mpihkt *ot«s Circirt 
PardflAl UntiriBM CanlriMf. 
5 «lal I/D (Tiica uid HisqB BMHjHri 
5»lali/Da*ck| CTflBI 
S0rull/D|L^hs5ifNCU) 

CPUllilEm0i'4HPHC-lJ 

CMHtefTMTCiiinciilt 
Detf AjmiminM Ite /TfM. 
target Matmnr fla«s CkoM 
PGrUtol I/D lnt»r3£BCimlrDfer. 
Serial I/D iTiCa and AjCB Nintiml I 
SiriBi l/OlucNs Dlfl»] . 
Saftall/D Ucks 
Senall/O . 

Cwfta/Tim 


d 0 ^Bf/TnT)Bf£}>ar 4 lM I/D Dm 

SERIES — 

M MPU. 

4B UPUadiOSCliitUIIUU 
tA i? 4 iDS»cnAU 


u n/ipnerdiDiii AdiaixiMCSKii) 
}4 inl^hipt cWliaHar 

U iDZ4»:5rtHimMlMQSftltJ{KBI 
!4 JtsMKilfHUM Cmai. Adinter 
!4 ^vnchnnvsSeilllCVaAlMilgr 
Z 4 a‘e«lt]fHC 5 gJlBlMD[!l.M 
24 TaOOteiUuuUdH 
U {Iwolaialalwi. Irma iMCBrZCl 
E4 MPU le-BU (BWHirli 
49 htfpdM Jttt hupiEi 


sy 31] 

14 « 
IflH 
, B.'SS 

lies 

/SB 

5 .W 

SS!> 

5.55 
ITUS 
la.SS 

555 

i4?i 

5 95 
Tf 95 
15fl^ 
.5 55 
1555 
1555 

15.55 

15 95 

555 

. 5.55 
.1155 
.t/-.95 
. 595 
i»B5 
.t&.« 
.16.95 

ra» 
ILB 5 
ti95 
T3« 
51.95 
55 SS 
44 95 
29 95 


/» 

4915 

I5B 

ID.B 

495 

575 

SJ 5 

12.95 

J25 

B 9 95 
9 95 
74* 

9.95 

39* 

/* 


fi138DA SERIES- 


24 B-tMirmiut/ailiilur 1745412 |i 
24 P)^rr M 0 dti« C 4 Mr«l 
16 ft DnctmiBi w Dime 
li Qick Beieifaltir/QiM!i 
It hiipTiip 

2 t SvBltiTtCva /ftjiftivfii 
21 5 y 9 lAmCaBlni!Mr| 74543 S) 

24 t/ 0 Eii|WrKlBr 1 ijr 4 DI«™i 

19 ] 6 'XBirKa/na/i/£KiidiT(/ 4 C 9 Z 2 l 

20 

n ChwiasCatrttida^i/aCSill 
29 DiiMaCoiwDilBrl/aCSizl 
40 Aai* buan (ilniMt 
^ 'OlLliUftn 

'mm 

to PnjQ PtnphwgII/OiPPII 

ID Rpg.DMACBnkiiil 

21 Pnw] iMBriHiB Canitd 

IP ftgg CAT CrartnjUr 

iO hgg' K^tjDXO/DQOliT bitsrtici 

20 a-aiTri-SmeBt-ftradihillTrlM 

2 d IHH ft'I^Ktignil ^W*w 


OdULaHwdPtiiphKii a 

Qclal LiicM F«ip 9 cr 4 l DtMr 

DISK COMTftOLLEBS'- 


3.95 
1495 
13 95 

2 49 
225 

a» 

2 25 
225 
2» 

5.49 
4 49 
596 

4.49 
* 95 
0!tt 
§95 
■»» 
#49 
6« 
4 49 
795 
SB 

2 Bi» 

1.96 
356 
2#6 
2 49 
J4t 

4.35 

4.35 


ID Singjfl DtiHlIy 
to Slrt^/Qvll DontOy |lna 1 
■0 SmM QhnhIy Ingarlwl 
ID DuJoeiMitv/SddtsciHiriin ] 
to aui1knulv/6AS*lMtnM 
SPECIAL FUNCTION - 


15.96 
2*95 
26 95 
49 95 


■ CuilMDSCkEaftinri5U2) 

t l 1 ui)lWQ 3 DgUft)w| 5 l 42 !< 

40 TkfipirEhEX&inttSlhlf 

2 t CiKmtiuiUulup Cliip 
24 UipgiimHW fl«r fenc QocK 
16 iHRiip CanvatMTioieClacl 
40 UrfLfa£«rij<)lbi'v/ 94 -inqJI UU 
(hnei IfO frrKg 

40 ViCiQlHWasiir «/54 OKIJI HIV 
6 DMeer LB] Dm* *r/N Biiaj! im 
20 3 ?-m V 4 C ftuBf ftn iJa pm r *9 ’ 

■ ProQ Oiiitaiiif/0*v*af imotiji 


10.* 
9* 
9 95 


IMP 


-DYNAMIC RAMS- 


iifij 

4022 
411 BN -2 
411 EN -3 
411 BN -4 

41 t 4 N F» 
4194 N 2 DD 
i#M 52 fi 1 


MM 6 ?eD 

l 4 M 5 £SO -2 

UH 5290-3 

UM 5290-4 

«M 5 ?S 9-3 


HOC 

2101 

210 ? 

iivii 

2111 

2112 

2114 

JniL 

2114-2 

211412 

2)47 

2149 

TVS 4044 

riiS 404 a 

5101 

U 4 I 5257 

HM 6119 P '3 

HMfiii0'4 

HM6llBtJP4 

/ 4 ia 

/ 4 C 92 f 

/ 4 C 9211 

/ 4 C 9 M 

7451 HR 

/4S?(lfl 

/4SM0 

/4S?W 

flZSiO 

12526 


to 102411 IW 55 SI 
It 4dB«i1 12Sfrn| 

19 l 6 .M 4 i 1 | 150 R 4 | 1 

19 i &. WtI iJWtel 1 

It I 6 . 3 » 4 il) 2 b 0 n 5 l 1 

16 B 6 53 & 1 l 15 I>iisi 7 

16 55 . 5 J 6 i 1 i 200 i»| / 

11 JOMil laWnsI 
23 StUlil ( 3 Una) 

11 4096^.1 I 250 ns 1 MK 40 g 9 

23 409 ei 1 | 300 (i& 121 DT 

16 1 &. 5 « 4 il 4150 K| ' 1 

16 ■S.3S4iHaW«a1 1 

ii [9 5 &tii | 250 r;i 1 

It si«^' iJotmsi 


-STATIC flAMS — 

16 25^1 | 951 hk 4 | 

a 25 &i 4 ( 4 Si ] t 5 | j !!01 

It iIJiMrl 1359 P 51 . 

It 5024s 1 145BTBU P 

11 25^4 U59<t»'lBi11 

16 |4U]nj HDS 

It rOHil < 46 Di»| . 

11 r|]t 74 p 4 I 4541 RS:I L P 

It lD? 4 i 4 jzOOiSCj 
It llffiii iJMnsHf 
It #D 9 &i 4 | 70 nt|i 
It III 24 S 4 ironjJ 
It into I j 454 ]n 5 l 

10 I 9 Z 4 S 4 I 4541 n «1 

22 35 h 4 j 45 QlH]GUI ]6 
It 4 r» 9 ii l 4 »tH|] 4 d 44 
24 ZUtaO | 15 «ns)i:«IIB 
34 (ZDDnGiCHDG 

34 ZIHbd IZQQIM] L P CWU 
16 I Rat 

11 Mte4 .ZSOnilrCMS 

16 I 034 SI |. 35 (]iniGIU»S| 9501 | 
II iaZ4s1 L25O«FCU0SieKi9| 
'■ " ■ i35"*iia4oai 
(Bfttil 93410 
(BOnaF^JIM 
( 35 «|i 310 l 


99 

.. . .249 
I 6M4.6& 
I 0/13 95 
IB /1995 
i-t/** 
I t/ 64 * 
8 - 0 / 1.95 
-H 1 J 5 
4.95 
3-95 
I 6 / 14 * 
I-a ./13 95 
f- 1 / 1 ( 1.95 


11 Pirfli:l 

15 2Mhi 

16 I 1 k 4 

16 ID 34 SI 
16 1944 


raouFot 


3.95 

3 95 
i-l/ 13 * 
I-a /15 95 
i- a /15 95 
l-t /17 95 

4 95 
S 95 

3.95 
3.* 
4* 
4 95 
/i5 
695 
MM 
225 

3.96 
3.B 
DM 

1.96 
1.S6 
3.95 

3« 

i.a 


1/1126 

?m 

lll 4 S 35 ta 

)MSZ 5 H 

TWS3564 

IMS?/It 

3 /IB 

2 /I 9 I 

2/33 

2H« 

MMf/S4 

MM3/E4-3 


-EPROMS- 


745161 

/ 4 EM 7 

/ 4 S?M 

/i 53 fl/ 

7454/1 

7454/2 

74 & 4 n 

7454/4 

7454/5 

745471 

/ 4 SiT|> 

74 E 57 - 

74 S 5 J? 

7455/3 

l?S33 

531115 

135133 

435139 

l? 51 ?!i 

|i?Si 3 i 1 

S3S18!. 

OUB/SlBW 

HIB7S161N 

DMI/ 51 I 4 N 

Jllt 4 / 51 « 5 N 

W 4 / 5 l 1 l]fl 

MU 7519 FN 


24 25 fiil nuit] 

24 1177411 | 4 £i 0 > 4 l 

34 i> 774 i« i 55 »K| 5 M 0 O 34 a 

34 2 D 4&10 |I 50 «F 2719 
34 4099 i£ lIBftMlIUlUITHa/ 
21 ti934 \t&^ 

34 axSifl l 45 D«t!. - 
34 7 ( 34 B >9 |I 5 »» 

34 rC 4 Si£ iBSOttS 
34 40964 USOhi 
34 10744 |4Mht 

3 B §1934 IlMnB 
31 §1934 IBOOIL 
34 11924 | 4 UnBF 


16 $?4 


F 6 ? 59 p * 
30 259 p 1 
!l] M74 
3 a 51 ? p 9 
34 5134 
34 5134 


pflDMoc.caaoD n 
WlOM-I.S IBM! i| 
PDDMI 5 16331-11 
PPOUaC [BOT'I 
PROMTS I 63 to i 
PROM! S 1 E 34 B-II 
PHDM D C [ 9341 ) 
IOIM 7 S 7 


AM 

3.95 
395 

6.95 

6 [ft 


695 
»» 
3 95 
16.95 
15 95 

a.« 

1 #9 


5 S 5 
4.95 

P 1 RDM [ 5 |I 1 I 4 ^ 521 KUI| 4 * 


PRDW D 5 FQ 34 «^ 


34 10744 PflOM IS I 1 BI- 3 B 5 BBJ 


It 10744 PROM 0 C ( 636 /; 


IB ]74 
34 5134 

16 


KID 

MC347D4I 

MCt4at47 

M0T4WII 

«raw4 


0 AC 1036 

1 U01022 

UAtlZZZ 

/tflOO 1 C 31 

AF12I-1LJ 

W 123-10 

IM5H3 

iMaiv 

(MWJlt 

47 - 6-10134 


phom q c (STsiti 

PltDM F 5 12 / 51-1 

Pflou T s 
PfiOM 0 C C 3 IS 2 DI 
WOMFS t 2 /S 7 N 

.. ... PHOM D C ( 27 S 12 I 

II 3041 U 4 PlIOM I 5 1 TBP 34 SfllJ 
34 10344 PRDMDC (BZStBQF 
34 1 D 34 p ;0 PHDUT 9 403511 M 

16 20 «i 4 PftDMOC [I 2 SIWI 

ii 704UK4 noM r s isesim 

14 / 04 H 4 mOMDG 11251901 
31 29414 PHDU F 9 It 25191 ) 

—DATA ACftUfSiTKm—— 

MnlBl K/ DCCdpvmI ip 5 Vh 9 V 
It Fhwir Etiu Head AMP 

Ii T'tnDi> 4 CAinTfti I [> 4 (^ 6 ( 1)1001 

It l'{a|[>) 4 .C 0 »<rt 4 ilM:O 6 Oft.(;i|| 
it I'M A'lDCimfrtwrLI L 56 | 

16 1M D//iDmirtK 10 n\ 0^^ i 
2 i I'baA/DCMMrtarll-Ql lAulU F 
40 l-M A/DCaoiPenercIt-Cll Mm 3 i F 
24 H>-rw D)AC 4 n* I* 4 ia 0 
M iD tHlD^A Cww MpCfb D 
16 la-htO/ACMkr IQ.IfiH Lrtl | 

11 KKnlJVAOnv OJOI^ Lin I 
IB 13 talO/ACam i 0 . 2 fll 6 Ua j 
IE UlUMriVAdlMFiler 2 551 . 

24 Taudh /nv tarr Bppd Tdler 
74 Tflvk iMt Hinii Umd 

Cinstsnr Guf renl Sourte 


4.96 

B .95 

2.96 

4 95 
4 95 
2 ® 
5» 
2 M 
3.® 
J.® 
5® 
9» 
4M 
5M 
9.® 
9.® 
»5® 
19 M 


2 95 
i® 
249 


-i! 7 95 

149 
6 ® 
6® 
5 ® 
(5* 
► 9 » 
t F 9 
I 49 
i W 
4 .® 


QUALITY COMPONENTS AT 
AFFORDABLE PRICES! 


DT1050 ^ Appllcalions: Teaching aids, 
lappliances, clocks, auiomotlva, leiecommunica- 
Itona, Eanguage traFisleticnSn alC- 

TNq DTIOSO In 1 nUddaid DIGIT A.LKER XII enccFdM with 1 D 7 ECfisralo 
end uhIui wwils, 2 tonm. and 9 dH-fwiri vlgncv dorpiigno. TTib 
wofida end Kmea hm b«m BssJgned discrwtfl p^drossAS. maJiiPtfl II 
p(>]i«l 6 lp 16 doiRtd lingH pvfltdfl Of WDPds (»ncdienBl«l into phrossi 
Of *riMt BMiMOflB. TTia -folce” outDuE of Shs DTlOM la a huffhly in 
iBHiQldlg FHialg toIcs Firmleorid ghlldrBn'a vdl<Bnc»ii be aypithepiz- 
ed TD« vggpbMipry la AhoaMD BO Hill II IB applicsble IQ many prn- 
ducte end mBrHot-p. 

T 1 i« Em»a OdtKinln 4 ■ SpaKh Praleeaor Chl#t, MMEtKH (IQ-pInF 
jod Iirg C 2 ) 5 pe«eli HDHi H H 52 ie# 5 Sfl 1 aiKFMM 611 ftiSSR 2 l 24 -plnF 
fliarwi wllh 4 WmHi Word Iln 1 and « ragammanded adheftialbc 
dlagiain oci Iha applicalian lltaaL 

DT1D50 Digitaiker™.534,95 ea. 


DT1057 — Expands ih# pTiDSO vocahuiary 

Irom 137 to ever 2CO words. InCl. 2 ROMs and specs. 

DT1057 .. $24.95 ea. 

i 


7 D 4 &|id 

7 fl 45 fV/Xi 1 ^ 

nOECPL 


FIOKV/xa- 

7107CP1 

7107EVIFW* 

? 11 «CPL 

/joins 

72051RG 


CMOEPiKlswrirper 
SHpaiichChiD ;/TL 
3ttD^ill/0rl.CPEh^) 

31E EHgfl IGD DESalay ta 71Q£ i 711« 


4 d 1 C.C 


S 4 EllgqA/Q llEOCnn'l 
ta ID. CBlCUil aodil. Dseelai 
•D aiSEWA/OLI^Dd HLD 
iw BrtP'YVuH InttaUF 
34 CUDS LEO Elcfividldi/Tinnu 
fSl 5 £V/Kn- 34 StspaatcnCND.iTL 

Tmuuflt IB TiwGiaiiiltei 

16 TMGaKMdtiiCIUp.m 

T 3 ll 7 AlPn 14 OsaftlDfContnftef. 

fMW.WHa- 14 Fno (JiwiiaChiiF.m 

TUSK. 3 # 4 FUIK CMOSFilopwalCtK^iT 

f 2 l 5 £V/Kl 1 - 24 IFwPC SlSpwltcii €tip. KTL 

771 IVIUI 36 l|>«al|u.C« 6 iefD.Jl.. . 

2 § BIHBTihi (UiwIerC.A 

31 BD^lFiiq CivilprCC 

2 t iOgjfllEDIIfi/DirwfiCiMaUBC A 
2t 4 DipflL£DU|)/nwTiCdw«tare;.C 
#1 LCD # 7 ] [bgil tl« Cflimlw Dm 

4 t tOtfiti UtHT Cdanuf 

5 FimiOin Cwrripr CfttR. i/TL 


72 EBCIJI 

/3IB(Hfli 

/Jird! 

.f/sTAlPI 

7324119 . 

/77MUL 

722 & 4 £V/Rn" 


14 95 

19.95 
9M 
19.® 

Jt® 

n « 

a® 

19.® 

l.fS 

12.95 
!■* 95 
4M 
7,® 
5.® 
/» 

13 ® 

1195 

3a ® 

74 ® 

19.95 
(995 

n D5 
16.® 
29® 
74 95 


laooofl isa3 INTERSIL Data Book (1 


74HC High Speed CMOS 


74 HCIh} 

74 Ht(W 

/ 4 IKC 01 

/4l4W 

/4HG0124 

rtMCOl 

T44l4;i0 

f#UCll 

74 WC 14 . 

7 #Hi :?0 

r 4 «C?/ 

74 MCM 

/ 4 «C 4 J 

F+HC 51 

7414958 

74 HC 7 D 

74 Mi:/« 

74 HC/B 

/ 4 HC/(I 

/tHiSb 

74 KI[ 3 G 

/ 4 HC 14 >T 

/ 4 H 91 ® 

/iHCllf 

74 HCI 1 J 

/ 4 HD 13 ; 

/ 4 HCI 3 / 

/#HC 136 


/fitCSM 

7414914 / 

/tWiSi 

74 I 4 C 153 

74149154 

/ 4 l 4 C 1 i/ 

/tHClSB 

74M91® 

7 iWC 161 

/ 4 HC:iG 3 

/4H91fi3 

/ 4 HClfrl 

74HCie5 

74 riei/a 

/iHCl /4 

74 I 1 C 175 

74HC192 

74 HC 193 

741(9194 

74 HC 1 ® 

74HCJ17 

r 4 HC 24 (F 

74HCM1 

7 #H 9342 

74 HC ?43 

74 Htl 44 


18 I 79 
16 1.79 
18 3.39 

It 2^ 

14 I 79 


18 I 59 
It t 41 
18 3 95 

20 2 76 
11 3.75 
14 3.79 


mcUH ISutibuflHIbd 7 


74 HC 255 
74 HC 253 
74 HC ®7 
74 HC 359 
74HC7S6 
74 HC 373 
74 IHC 3 B 1 } 
74 HC 373 
74 HC 374 
74 H 93 W 
74 IHC 3 M 
74 IHC 533 
74 Hq 534 
74 HC 5 K 
74 HCB® 
74HC40aj 
74 MC 4917 
/tHCtUZD 
74804624 
7flHt4(H0 
74 HC 4 DEO 
74 HCC(I 7 S. 
74HC'#n7B 
/ 4 HC 451 i 
74H045E4 
74 HC 4536 
74894543 


le 6 15 
14 AM 
70 9® 
30 195 
IB 1 49 
14 1 46 

10 3.® 
20 5.® 

yti 
3.19 
14 .T9 

IB 2 19 

11 219 

li 1 69 
IE 2.19 
IE 2.15 
14 15 

II 69 


Programmable Array Logic (PALS) 


FAL 'I'O'i! 

KAI 

PAL S 4 di 
PA| I'D 1 
I'ALF/Li 
W I4LA 
1'44 irAa 
CW I6HH 
8JIII8«1 
>■711 l< 


_ FiinMlFO _ 

iu .nMl AND'ORGelsAiTey IHirO iMpuir S 5 .® 

H|« 13 Input AND-Ofl Getf Affiy I'HiSh Dtil(Hi| . 5.95 

Qmd 14 lnil(i[AND- 4 H(V)laAriay(HI|JhDulFMl 1 5.95 

Dmi lO Lnpi]| AND'OFT-envefl Dale Ainy ^Low dutputl . 5.95 

HSi. 12 'lnpul AhD-Qn iltmt Gjlg Array (Low IXUpul | . 5.95 

Duid 14 inqui AND'Ofl'inwt date Aruy ILnr DidputF .5.95 
1>Cl]l rS-lPHl t/HM/H-lMil 44 M Airey (l.pw OllFiM) 9 95 

(k&l t6 li-Fju 1 B 6 |jjfltiti AND.(lfl SaiB4rrjn 9.® 

Hei (6 Ifval IteQiBlBr 7)811^011 iirpT 9 ® 

Id >6 ifWl l^lBtBr B/Hl-DM SjH A/Tir 9 K 
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LOW PROFILE 
{TIN} SOCKETS 

t't (i>-9a 

lOO'Up 

BpiKir 

IS 

14 

.13 

14 

,1T 

IS 

.14 

tEpiftLf 

.19 

IT 

16 

>B pin LIT 

n 

24 

Jl 

M ptn L0 

30 

37 

.25 

£3 pill LP 

31 

Jt 

M 

34 pm LF 

.33 

39 

n 

JtpnLF 

4D 

37 

.36 

XMiU 

48 

43 

.39 

IBBULf 

49 

41 

43 

1 SOL BERT AIL (GOLD) 

1 STANDARD 



1-9 

le® 

IQO-gp 

6 pin IS 

ID 

37 

-K 

14 pta £6 

43 

31 

.37 : 

tE pin IS 

47 

.43 

41 

tl pin SQ 

53 

H 

.4T 

34 piaK 

n 

89 

.61 

31 pm 941 

11 

?* 

77 

38 pm 68 

1 ,K 

i.n 

.91 

40 pin SS 

1.11 

1.14 

1 .® 


fWXt 

74 £Q 2 

IKVr 

74CW 

7400 

74 <;P 4 

MCID 

T 4 C 3 D 


v 

TmTF 


if 



SOLDERTAIL 
STANDARD (TIN) 

T# HJ-» 

IWHip 

f 4 C 3 ? 11 

riDiz 18 
T 4 C 46 18 

r 4 C 73 14 

/ 4 C.t 4 14 

39 

1 39 

1 ® 

79 

8 B 

(4 Mi ST 

21 

.27 

25 

74 C 15 16 

.iiDM 14 

1 .® 

39 

It Mitt 

. 3 # 

.32 

36 

/icel It 

6 « 

It^ST 

36 

IB 

34 

/ 4 CSa 14 

1 ifl 

2 a Me ST 

46 

43 

*1 

I 4 C 83 14 

1 19 

34 pMST 

.49 

4 fi 

4 J 

iLfl/rLP 1 

.79 

31 putT 

.H 

.87 

63 

KD/RCn 1 

1 .J 9 

ID phrST 

Bi 

U 

» 

TL 074 CHI 14 

1 ® 

WIRE WRAP SOCKETS I 

llUtlPl 1 
1 LD 83 QF t 

59 
f T 9 


(GOLD) LEVEL #3 

19 lO-M 

tDQ-up 

UI.WKW 14 
LMJOtn 1 

1 MIJ/H 
LM 304 H 

1 95 
36 

B pniliW 

4 T 


42 

1 95 

1 95 

tp pm arw 

15 

iJ 

59 

1 U 305 II 


14 pm ww 

.BE 

tl 

» 

ILM 3078 II B 

45 

16 pin VIW 

.69 

m 

61 

(.M^iieCN B 

.eg 

IS ptn ww 

30 pin ww 

JB 

1 (iB 

.» 

1 A 

.79 

LU 909 K 
LN 3 IKN 1 

1 JS 
1.75 1 

23 p(ti WW 

1 . 2 E 

1 19 

1 15 

LUOMCN J 

» 

24 pm WW 

1 J 9 

1.21 

1 16 

LWtrzrt 

Z 4 S 

JImk WW 

1.91 

I.H 

1.45 

LMSFTT 

1 19 

XfiM ww 

MS 

1 71 

T.B 9 

LM 31 /R 

3 .® 

40 Mfl WW 

1 .« 

I.U 

tT9 

I.UPtlCN t 

V 94 


S10.00 Minimum Order “ U-S, Funds Only 
CHlilamia Residents Add fiVi'Wi Sales Tax 
Shipping — Add S% plus S1.50 Insurance 
Send S.A.S.E tw MortiWy Safes Fifmil 


SpiBC Sheets — each 
Smd St .00 Postage for your 
FREE 1983 JAMECO CATALOG 
Prices Subject to Change 
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ELECTRONICS 


V/S4" 


13£S SHOREWAY ROAD, BELMONT, CA 94C02 
10fs3 PHONE ORDERS WELCDAfE — f4TS} 592 8097 Telex: 776043 


r 4 CB 5 

74 CH 17 

T 4 Ct 5 r 

J4C1M 

74Cl5r 

74{ri6a 

Ticiei 

74 C 183 

74 D 183 

74C18i 

74 C 173 

74 C 174 

74 C 176 

/ 4 Ci 9 ! 

74 C 1 ® 

7IC1® 


249 
3 49 
2.® 
1 19 


T4G«1 

74 C 2 +D 

74 t 2 W 

74 C 3 I 7 ] 

T*i 374 

rtCODl 

74 CW 3 

74Cg06 

74 C 911 

74 CS 13 

74 C 915 

744:917 

74£«? 

74 C 92 J 

/«»» 

7 *C 9 ee 

HK® 

IDC 97 


8® 
B.95 
1 19 


IE 


LINEAR 


LUTW'S 
LU 2 ®H '12 
LUTZOK ly 
LUJ 3 nT -5 
I MOKlT i; 
LUmT-IE 
(M3?Tlt 
lMJ 14 N 14 
LU137T 
LMliBl 
i.U 3 »N 14 
LU14011 5 
L 1 I 340 K -12 
IM44DK 19 


LU34|}t 5 
1 U 34 DT' 1 ? 
LMMDT 15 
UMltlN 14 

(IIJMB 
L 1355 N I 

Lri5E4l I 

LM] 7 {lN t 4 

LM571N 14 

I.W 377 N T 4 

LM 3 aON 14 

LUam 14 

LM3t2N 14 

LMlSfU 14 

LM38EM Ji 1 

TL 4 H 4 (?H IE 

niBECP 
FltElllA 
K53IA 
HtbltV 
FEU6H 
w: 54 iw 

ifE5MN 
«S 5 <FA 
il£» 5 V 

OAbm 
LM 58 bN 
LMbtece 
LMH/V 
NI 5 TDH 

LMfexir 


4 ® 

2® 
§.» 
4 ®- 
3.® 
T 96 


I U/D9n U 49 
LM71DN 14 86 

IM7M8 14 7B 
I.MrilN 14 55 

LM7138 1<4 1.00 

LMf39N 11 1 95 
1M741CA I ® 
1M747N 14 tS 

iMTASH B M 
fU1.Tigh 14 1 49 
LU1458Cri I 59 
iMMBStii 14 69 

F4IF46SK 14 69 

LM149E1I 14 t 95 
LMiboA It t 49 
LM1«B9f| It r® 
LU1N5N 14 3® 
LiinnzT I #9 
LMSiBim It I 50 
I UJRimfl 14 59 

LM39D50N t 1 19 
LMSMON 6 Og 
I.U®F48 It 3.49 
LM3I915N tl 3.49 
LMjgTEM 16 149 
RCBLiaN 14 1JS 
HJC4I51N6 B t05 
MEE53S: B 3.4^ 

I9F5[>:54 I I $9 
iCiLuaia 14 j.® 


f30003 


f9BZ Nal. Linear Data Book n®!ms I ^^T-' 
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V 


654 am October 
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ACCESSORIES FOR APPLE* COMPUTERS 


COMPUTER-PEHiPHERAL SWITCHERS 

giiMi t Hnbv U ptnpiMrili Hi I ikflt l/'l^ firt - ou a UflpH niMv t* lup- 
patl Mvml flMrilwmtffn - ih Ih* v wi nrlnlirt Dt uppgn a ttnv^ 
pilciQbpBpiflir - aconi p miDdlm Imn griiwat mknfcpnpuln - |ll|al hr 
dprriuipiriglnd M iqulpmant. Tlw Setae lie SwMchn 4ie DeUgMif Id 

etannalDlhP MiiwcffSiH'y ^unpiua^^Dl esEitai wNDti cannecl pnrtaini 

lanrrtiwi. or modimi Iq vipidvD{^ tanpulpn Brutes N S*tac»»-Si(rtpli. Twi Hditaw 
iiwa aincJah sriitm uiwMien. batlH uMudlen at penpAsfJtD A xxmiiHlBr pula 
aAmiMUt rBduiHlPfil tiandNaf* £ raduoa wren caHa. b \p. Hmlacf wsranty «i all 
Witis-SwiWso hq ppwta rDqmnpf Swa llwJuaj 1 IHp?Wi3H !1* IH 

RS232 SERIAL SELECTO'SWITCH 

• Seiches ^11 liit«s <3? asynchronous data < Easy expansion ut 
serial perts ■ Connectors are lemafe 0B25 tyipe 

PART NH. JlEXCRkFTiaN PHICE 

^ HS232 AS 2-Way Switch. .. .%1 3B.95 

G RS232-ASC 3 Way Switch.$i 79.&S 

OB25 PARALLEL SELECTO-SWITCH 

* TES'iSO. A43plB. and ISMcompalible* Switches S4iines(|:ln8 
1 Is flrountO * Cennsetpr^ are teniftle DB25 type 

PMT NQ,_cucnifTiw_^ 

GP24 AB 2 Way SwHch . .SI39SS 

GP24-A BC 3-Way Switch.$ 179.95 

CENTRONICS^STVLE SELECTO-SWITCH 

■ Switches alt 3S lines ■ Connectors are female Centronics 
MariM. KscjiiFrmN ihke 

QCENT-AB 2WaySwl1cli.1199.95 

G CE NT A BC 3^Wsy Switch.... $229.95 

Micro-Logic Carp. . S'" 
MICRO-CHAHTS S^' 

< f uUr daoedtd dm • rnliH iCDtaa * T-aUDd. Maty EHnprHstsM * CjhtvhI 

^1^p^l m duritilB cnOE ced pUstic “^rtiiil iw ptogririinini £ wigmoiri 

« Chv A wichD uetai i« hii m. uiiiiwiitjhf. asch, cptnr 

lion allect al dago. CDHWva lump. iManupl lirudtuia pinajl cy^a ima. 
iHpramt, bug thUoi. A much ithtb 

Mr ND. BEfEflniCE PKICt 

ML Z0O ZBO CPU. S5.95 

ML40S3A eoaOA^SOe^A. I5.9S 

ML-650Z 6502 (SSKX)... . $5.95 

S04B, Re|at]v«a.S5 55 

ML 7400 S40ar74(]0 TTL Pti^OulS . $5.9S 

BOOKS 

3W01I NiiJotrii CKOs DAtB e«eh rtHu . Ives 

iSaQ P9iyv>1 COaOOO, and AiD Ccnwifl*ri 

300D3 NDl1«ll1LlAMrODlDB04ll(ilU2h SII.SS 

(iSTe r»ii«3 LM. LF. ADC. OAC. LH &ftrlei 

HOOe Nollanil Wannsry Cuto fe.SS 

^404 paQaH-l RAMl. FIOMi. PHOWh. EPtlDMA Seruta 

3Q«0 InlarillQBlaBDakfiee^ . fO.OS 

(rsse pagflBl Carnplala llm. 

JIOOIQ HatlortBl AuiUDmjiifidi Hoftdtiacili liaiDh. 

(240 psgfiali PrfrAmua. AH, FM k FM Slerao, Pdww A^npt 

aeon NauornLHMarAppiii:»i«aHja<»floi6i;Ta«ij tie.ea 

me PMgeAl ApDlteAllan NcEbb, Linear Briels. bIq. 

3DQ13 Nalianal PAL Q4lB UwA 11 »S2> ..IS.RS 

lliie pBQ»;i JLppkutlon NotBi. Llnaar Uriels, bIp. 

30013 zilag Oil* e«k m OBSh., ( 7 . 9 A 

1041 paQBSi MiHDprQCBSiara lAd Supporl cnim 

Z1H3D InlalMaitWVCainpananliHjrilstirKik^IBBOt S14.W 

[7M pigaal ConliinB HI Appllcalldn NHaa, Arilcla 
RvpnntB, Dflla 64 w€(g. and olher dealgn InlornMllpn 
(W imal'a fiAM*. EPflOMi, E’PROHb i Bubbla MBmorl». 
atC444 |nt«IMicrgprpc*4¥Prai>«npnvrBlHBiiidta«li {19433 
IIQgr CViXtairia DaH Shmia cn all q 1 
Inld'a M icraprocanora and Finpherala. 


ATARI PADDLES 

JSP(21...$2.95 pair 



ATARI DRIVER 

JSD(1J.$2.95 ea. 


Numeric/Auxlliafy Keypad 
for APPLE »e' 



JE£14 iHimtihd inUtiilHl 


Switching Power Supply 
*or APPLE II, li+ and/te* 



Extended 80 Cojumn^a4K RAM 
Card for APPLE /fe" 





I ■ BllH W MiAlB p 


Cooling Fan for APPLE 11, 
11+ and We- 


5V4' HALF-HEIGHT DISK DRIVES 


m TWO OntVES in the same space as one CONVEMriONAL GW DRFVE 

TEAC FD55A SHUGART SA455 

rNQLE-StDEO: JflMPC 

' 4fl ift4 

* 40Tiipkl 
»29WbTEiHi 

tlngiatldad 

* SlngiW 
dog&la awai.lv 

' eruihtni PC 
dlfec1-<lrlvB rwEDr 

* Low 5W fHwar 
tonaymolidn 

* Pdwar roq.: 

4-l2Vt)C « .3A 
+ SVDC O .B5A 

* e rnaac Irpcfc Id Irpck 

* One yenr wemmy 

-Size: 6fW » 1$'H ) 

* Waiuhf 3 Ibo S or 

FDSSA.$249.95 



■ a«nni€/ 
dQUDio denally 

* SruBbleaB PC 
dilrBcLdrive mcripr 

■ Powsr req; 

+ I2VDC 4r .75A 
* 5VDC « ,?A 

■ e n*feo Irick to fr* 


One year iiirranl> 

3l?a; 6.75‘W x 1.S3"H )* 8-D 
- WHQhi: 3,3 Ibi. 

SA455.$259.95 


Shugan SA4eG 


Keytronics 90* Key Keyboard 

WITH SECUniTV EEVLOCK SWITCH 



Hide Ipr Vleuel Tqchndlipw, thu. heybdard laalurei: ■ B«durl1y Kayiec»i liricludaB two' Kayai Id guard igalml 
unauiharlipi rtw. pri t1-kpy ngrtiprk kpypidL cjritir OTntroli; and 1{J uBer pnjgrarnmable haya. Eioclrlat re- 
guManwnia: * BVDC. Color Iciai): WhMa. C«lQr ikayomwlc BJikA. CdrnpiUi wllh cbh. heydoard MMmdily, 
44yinc1i IntaflacB cable, and acItaMnillct. Wekghl: 7 lUa. 

PartNo4KB270 . $79.95 each 


2T'Lii514''W!t1-3ifl"M 


3-L< a-W 1 1Vr*H 


MtCHG SWITCH BB'KEy KETBOARB 

Wild h-KWmil iDtord. » HttldotCird Canr 
la nVEnn. AddldaiMl Itiy ridi Iv Curni md p 

Pari Ha. 65SDt8 1 


nfi. Gupuly 

ppDGHung 


.$2$.g5c3ch 


HI-TEK 14-KEy NUMERIC KEYPAD 

SF*T 1' 



JE664 EPROM PROGRAMMER 

BK TO 54K EPROMS - 24 AND ZB PIN PACKAGES 


by krybHrd * LiBdt I 

. iBiEFHOHi 

luri' CiJpr_ 

. jn pmA w.i'iHldid mKAi br«WB«d iMeh * 9Eii: T5-5/I-L k S^-Q m 
* ywigbt: G^ Ma. 

JE664-A EPRQM Pragramnuf . 3995, DO 

_ AiEimblBd i TBElBd I lnciudB& JM1GA Mbd^aJ_ 

J^B55 - HS232C INTERFACE DPTION - jub jeek BS232C 

BASIC ynwuhd br rflS wr Mbdid I. isyal I 

iglh GCMb wliffunty Gian bill. J Dsbanmi,_.. 

JEBfiS CM) ba miBrlKBd Ifl qny (Qm|HlB4 wilk an BSJ3J Mrl 
milM H inbirlBcim Id ar>v nvM lyslEiiTi aim ita HG23Z p< 

JLG64‘ A IS EmM Hag. w 7 jEGu epiiM S11 95 . DO 

_ feMmbiitl and TiBofl ilncLudBi Moduigi_ 

EPROM JUMF€H MODULES - Th? JEM4 'i JUMPfAMDCHlLErPinanaldy 
UndiilE!. io a plug In Mbduln Ihiil nrfssld JfeG4 bn pibfiar pnsgrammlny pulEia la 
liir E{-Hnr4 £ cmliuurab EPKIW SDCkEl ewKbens ter Ihal pjrliculB] EFUCM 

P^N ePflPW fPBOMM ANUfACTiJFlEfl_PfliCE 

il.nilHl!ll 
NEC, ri 


Mm 


JM37G 

JM3M 


iTOfl 

STifi.TMSZGie 

ThM7ia 

TU3«3! 

2T33 

2734^ [2lV| 

MCMSfi/Gl 


4a. Tn + 5.-(2. +r2j 
41 Tl 


27W 

TMS256* 


IT4.IJG 

Jt4.BG 

I14.bg 
£14 RG 
JH Bfl 
t14.B5 

914.90 

SII.BO 

114.15 

JH.9S 


iirs Black Mole 
EPROM Eraser 



PartNfl. K-14 


39.96 99Cti 


id 4 ipidii ALZAK 411 V ftnidirny ii Pi 
udR sllpB m in niU tUlc Sug Bra |3 « 
Iiicr j rwMiHg cha EPROMi ip ba msod Ipa in taaUing iKk an th« Irpni bpH <4 
Biadk mm I1H r«t Ib UI^ luInnWk. Tha Black. HDh Ulcnea Iha Bug Bbr hHu 
glacn lurnq cn itii (jV and Flirh Iti lully loUd iMe (CMCS? UV xdBgralw 
dUM IfflW The gmCBBraue iHui i* rrmsKPnd ind lUlpIlinitf Sn 1 btata pinr* 

LED rBidhul It the bim bI 1hB araia cycle. ih« Slack MIb cfaca II* hg Sac c« 
inning tM » Bosid EPAMs Ifld luma nir pdhw. 

PART NO. PRICE 

U L V-OOB Rapljcamatu Lamp rar ERS-OCB. _$29.95 

ERS-OOe E/iiar. Aulg Ejact £ LED Rlidqul $249.95 


IBM MEMORY EXPANSION KIT 


SAVE HUNDREDS OF $S$ BY UPGRADING 
MEMORY BOARDS YOURSELF! 

Moll □! ]Ib popMlir mpniWY boaridi lUV* you add an adiNlkmal 
S4K, 13GK. mK.. m S»K. Thta IBUGIIt K|| *MI pppulPH Hu** bgaida 
in WK byti Indimwiia. Tha kil l« aImpli tw InalPlI — JuH ln*4pt iNi 
ninp MK FtAH dilpa in Ihi proyWad aockili pnd an ihp tw* grmip* 
of vwhciwa. Olradtlona art Indudvd. 

IBM64K (MinDZaan; DAK RAMS) S59.95 


EXPAND YOUR MEMORY 


TRS-80 to 16K, 3ZK, or 4SK 

'MdDbI 1 ^ From 4IC to 16K Riqulrdl [1) One Kit 

MOAOI 3 1 = Fram 4K to 46K Rsquirfli |31 Thme Kiti 

Oolar = From AK t9 16K Rsquirts (ij One Kit 

d W n iGK twi Ui S»qulitt 


THSMEK3 *2[Hlnj for GotOr & MocfBl lit 
TBS-iaK4 '250(11 ior Mtxjel I 


Sia 9B 
$10.95 


TRS-BO Color 32K or 54K Conversbn KM 


Eiay Id Inilill Ml oamraa cocndlpl* with £ «i 4t04-3 iTOOnp^ 84K 
dynamic RAMs £ dDnvaraM>n documanlAtIdn. Convene TRS-sn color 
Obmpaitori wl1Ti E olncull EkwiIe. G ill ixiw dolor corrioutorB. lo 32K. 
Mincf tnQdiFl0piibriaor32K mptrigry will Pilaw Ihp uHr>r all lhpfl4K of 
the dynamib HAM pruvidlnig you Mivai FLEX DOS dperalihg ayilam. 

TRS-64K2.$54.95 


TV GAME SWITCH 

Uawl on Atari, Cos met 
Ically btemisheO. 100 % 
funotional. 

TGS*1 . . .$1.95 ©a. 



JE300.. 


Digital Thermomater Kit 

Dual eenaors awilrrb 
GootrolB lor IndooUduldoor 
or (fupl mmirtqrina — i;Bn be 
oklendad Ic SOP rm Coo. 
tInvouB LED .B‘ hi. dmpHay. 
Range; 40‘F14 p 1»’F,-40-C 
to 100 *C. AccuelCy ±1' 
PQinmal' CaUbrate Idi 
F ilirirohpii/CPlitui, 
— ' Snmiialed walnuE caBi. AC 
AiFjA Ar adBRler Included. Stze: 

. . .$09.^3 X 3X'H V 



POWER SUPPLY + EVDC ® 1 AMP REGULATED 
CuepMt *GVK 9 1A |«I44 *»VDGi r« Inut nSVAG SDHc. ! 
cni. G N . 3 CBBd bImB p«wp ceU t ro i V 

fart Ha. PS51194S . . 


rraiuacrioit Tec-Jr 
ik/bilDi» tW-ciKleiU 
Dj4i liiBl Ind. 

314-95 aaeli 


POWER SUPPLY +5VDC ® 3 AMP RESUUTED 

lagul. 11BVAC. DuipuL. 5VDG AdimUM ^3 imp, SYDC 2. 

ninllltt|ILSIpplB£NBi4e:1MVrrnit.SMV^4'; miiHilng Burlacu. IIL ii 
4Yr"l * M/il' H - *L 2 Ibi. Dill shpd * ' ' 

fart No. QPS-1 


$79.15 sacl! 


181^ 


POWER SUPPLY 4 5VnC @ 7.5 AMP. IZVDC ® 15 AMP S WIT OH IN G 

Nput' 11S VAC. SD-GDiti oi 3 ima^ZSIW AC. 'SDHz 1 .fi np. Fbb ntt.^^ir iu«ply ultci iwh- 
ChlM 11S/ZKVACL Output 5VDC 7 G lika. llUliC ti 1.1 imp. t H. hlh . pu*. UM 11 Vt' 'W i 
WI Btbl. 

fart No. PS9AVDS SaS.SSMEh 


SVi'* Mlni'Floppy Disk Drive 

FOR TJ1S« MODEL I OOLOfl OOMPUTEH 
Fajlumi iiHle <r dutOta dHHdy. RaecntaH made' TM 
taiiBla. MFM- dkibn dnily $B«k ItH; IricA u 

iradi Raw .^1?y[)C riD.SVt I.6A man, liVDC 

riO.fsVlO.GAiwt IM BS pb. il dgblbfiei [ntliiL:l uais. 
power Buppy. dcciias) Xhug daj boci InO. Wt. 31^ die. 
am ss-w u ST) i 3%Tr 

Pin Na. tJmiiifr Owvnirryr Prlcn 

FDZOO.$179.95 

Sln^B'iidid. 40 Iracka, by|>a capaclly 

FDZ50. .S199.95 

DixdllH'&uliML l■ack■. 43£K: bytix napatily 



10 


PGWEH SUPPLY 4-Cifflrirwl Swltclilra - Apple Compatible 

FOR USE AS AN EXTERNAL PI7MER SIlPPLT FOIt APnE 

MlQipiniiiBC. miBl-CMiidiBr. hrmlnri, mBdlctl BBulaaHAi ind prisaii. hMirtf Bpalteibui In¬ 
put' 9{ti»VAC: 4r-HQI|r Dtaipul: «$VI1C: n U SVDC p TA; 4 litniC ^ 1A. ^UVDC 9 1A. 
Una raa.: eO ZH. Rtrplt: 3DniV 7 -W Luif rtf ' t m. Pnreumd prvUcilfHi Uj; SV »1- 
pult IlK B-S/l-L E 1-77B-W r 4-157t&'H. Wt tYt Bl . 

farlNo FCS-6a4A S€9.95eaGb 


8" FLOPPY DISK DRIVE 


U niversaf --Computer Keyboard Enclos u res 

^ flit B^:t)mk-TiiqEnclmixii 

, HBdeargnadhrmyiudAti- 

\ nan Hlgib BCiii^h abP>r mgldad 
" Dndpmratin rrgcnmrswn IlniBti 

SMmg ncar/tHtlHii paiul Idt saiwa; 
<* CDmoBnanl lec&sY Tap,'Ml mnaii HO** 

^ mlei Jiunr ilhiAna lypa 1 SotJ MwN ladd hai 
^ mart hr PkI pwd BdPcdJbn ifler me^alhui 

VanM lop £ bcAlDin punals Inr dhplmg ainctandy 

— , Tlgld WfidtHCbCm provides unllmtlDd Biplkjbdna 

■Ah AMBinsly inalTiKbiHia inckJdBcl 

DTE-a Panfll WirJth T.G”. . . .$Z4.95 

DTE-11 PBFielWtcHll 10,13'' -.$27.95 

DTE’14 Panel Width 13.5".$29 95 

DTe-20 Pa nel W ietth 19.25 . $34.95 



STO OD Mlnlmurti Order U,S, Funds Only 
Cairtomie Residents Add 6Vi% Sales Tax 
Shipping — Add 5% plus $1.50 Insurance 
Send S.4.SLE. tuT Montbry Safes Flyerl 


Spec Sheets — 30* each 
Send SlOO Postage for your 
FflEE 7993 JAJVfECO CATALOG 
Prices Subject tc Change 



M A ^ 


k Shugert 80 tR 
compatible 

■ Single-Sided 
* 77 Tracks 

■ AOOfOOOK Bytes 
Capacity 

■ Industry Standard 


<r 


DTE 

VbTI 

V 



Malt Ordar EiacIrDnlcs -WorldwBda 


ameco 


ELECTRONICS 


P/S4* 


Ttw FTiDiODsp 6' Floppy Odtf Ortv* (IwJualry StamJaiitn r*aliitaa 
Bingle or doueis danaMy. mcordln^ m[>dA: FM ainglq. MFM 4oubli 
deciafty. Tranar*i rntn: 3»K alnpl* don 5 tty: 800K bitp-'MC. 

ejaublo donsny The FDDlM-a Is detlgned to wark wllb Iho alfl^le- 
silled son seutorad IBM DIakono I, or *ti. diak carirNTD*. Power; 
115VAC ,3 Kk-MMi. +Z4VDC® 1.7 amps -t-SVDC* l.SamRB 
maji. Unit as plcluiod abDvo (doea rvol Includo ospa. povwf suMJly, or 
cabtosli. Size: B.ES'W a 14'L x l.S'H. Welgha 12 Iba. Inpl ^jig. 


13 SS SHOREWAY ROAD, BELMONT, CA 94002 
toisa PHONE ORDERS WELCOME — { 415 ^ 592 S 097 7 elex; 176043 


FDD100-8.. $169.95 eay 


Circle 244 on inquiry card. 


BYTE October 1983 6S5 





























































































PRIORITY ONE ELECTRONKOS 




1-BO 


• Fully complies wilh IEEE 696 |S100) Bus Standard 

• Z-eOCPJ: 4 or 6 MHz 

• 64 K Bylfls ol RAM with parity 
« 2 to 16 K Bytes ol PHOM 

• 24 bit addressing to 16 M Bytes 

■ Foil SAS1 Port with 8 bit I/O data bus 

• Fiilly Programmable Communlcatians Options 

• Dual Programmable Serial FulhDuplex Channels 

• Supports CP/M Plus, MP/M< and TURBO DOS 

• Permanent Bus Master or Slave 

• Two Full Duplex Serial Ports 

• Asynchronous. Synchronous, w HDLC 

■ Software Selectable Baud Rate 50-67,600 

• Software Selectable5,6.7 or 8 Bits/Characters; Even, Odd, or No 
Parity; 1,1.5,2 Stop Bits 

• CRC GeneratlorVChflcking/Sync Modes 

• Polled I/O or Interrupt 

• 3-16 Bit Counter TlmBr5/B536 CIO Chip 

• 1 Year Warranty 


Piit Deicripllei 


Lift Priti Dor Mce 


BVlOSSeOOS ZS0A4MHZA&T $741,00 

BVSDSSBDBZ 2SQB 6MHz A&T S825.0D tmOO 

Wi PQGZBIZ4DS T Intsmal Serial I/O cable t H.H 

eVPACBOMIZS 12'" 50 pin internal disk cable t 


VERSAFLOPPY III 


Floppy ond Hord Disk Controllor 

S-lOOtlEEmSGf Compatible 
Supports four 5'A^ or 8" floppies 
Phased lock loop dale separator 
Supports three S’A-- Winchester drives 
Complete error checking 
2K byte sector butter 
Data transfer of up to 5M bytes/sec. 

AwmHmtl* Bmpimmbmrr fMJ — OROER TO&AYt 


VFW'3 Disk ControJIer (MDJ 89500 1715.011 

f DBfF»8141 * w/5V<*' unbanked CPttyT 30 S f 083.00 IttS.OQ 
PniIFi3>l42' w/e” unbanketf CP/M* 30 SI083OD IMS.QO 

FDBIF»a 143* w/5 Vt** tanked C P/M* S.0 $ 1083.00 $seS.0« 

PniIFl39t44* w/B- banked CP/M* 30 11083.00 Sias.W 

*CP/M^' 3.0 IS [;onfi 3 ijied lor the SDS SBCOOO tioard 


VERSAROPPY 11/696 


Roppy Disk Control ler 

• S-100 (tEEE/696i compahhle 

• Concurrent support of 4 drives of 5Wt” or 0" 

• Double density Icrmals 

• Separate connectors lor 5Vi" and 8" drive cables 
m Single and double sided disk drive capabililv 

• CRC error code checking 

• Phased locked loop data separator 

• Recommended tor epfiraiion with the Z0Q CPU 


81SD33B1IU VafsallQppy 11/696 iMD $40000 $359. ti 
iirDi1fFmi41*WHh5W’unbanked CP/M* $52000 $430.00 

irPDB¥m0147* Wtih r' unhanked CP/M*^ $52000 $410.00 

P«iewn»143* Wilh 5^“ banked CP/M* $520.00 $420.M 

BIFDBVF3»144* Wtlh 8'' banked CP/M* $520.00 $4Z9.iD 

•CP/M* 3.0 Gonfigurffil lor the SDS SBCOOO. 


SOFTWARE-CP/M PLUS “ 3.0 

SYSTEM REQUIREMENTS AND OS INFORMATION: 

CPfM* 30 TECLiires a minimMm of 1 t2K byles el syslem RAM partitionEd 
into tvra banks (64K eachf lor opefallon Memorv size parameters are 
communicaiBd to the OS try mem selections m GENCPM The OS is 
{fiwded into two nwdules, the resident porticn ihat resides n ttie common 
memorv. and the hanked portion that occupies the upper area o1 BNANK 0 
(ijsl below Ihe common weaj The comman area must be Iram 4 K to 16K ui 
be compahWe with the disiribution cofififluration 


Btf 8EI$3B144 CP/M 3.0 8" banked for SDSSBC300 $)i sJB 
iV$DS3St4Z CP/M 30 unbanked for SDSSBC300 $3I5.D« 
OH $flS3SI43 GP/M 3.0 banked lor SDS3BC30Q $315.80 
BV SO S3S141 CP/M 3.0 5!4i" unbanked lor S DSS B(^00 $315,80 


D-d 


Sedol I/O 

• S-100 (IEEE/6961 CTxnpalible 

• Syxhronous w asynctecus OTETDCE 

« 1/0 ports are adressaUe to any 6 byte boundary to 04 K 

• Software seleciabto baud rate 

• Pull duplex, up [Q 1 Mbit/sec In syrtchrcricus mode 

• 5, 6, 7, or 8 data bits/character 

• Step bits ■ 1, 1.5. 2 

• Parity ■ odd evea or rrarw 

• Error detection - parrty, overrun CFG or framing 
Inlarrupli; 

• Rtcelver ready 

• Ail receive characters 

Bill TiBi Cloek wHk Biflary BackMi 


Part Hi, 


OncfiiitlPB 


Uit Price Der Price 


BVtDSSIQfa 8 Async serial (A&T) 3695.00 tmSO 

BfSDmD94 S Syrto SeriaMA&T} $795.09 $171.00 

CiMis: Each port tiaa its own 26 pto iwader. Oidr ona t/O catie fa each pert uhcI 
BH PtG»l34llt 26 pin SKT cooector to DB25S 24* | t4.IB 

Bl PBCJBBflOOP 26 pin SKT connector to DB25P 5^ | 18.70 
BVPBC^BSBBDS 26 pin SKT connector to DB2&5 5' 4 16.16 


PROM 100 


Eprom Dumw 

si00 {IEEE-696) Compatible 

Prnsrams the FolipwinQ EPROMs: 2708. Intel 2758,2716,2732, and 
Texas Instruments 2516 
^ Dto Switch SelfiClion of EPROM type 
f 25 VDC Proorammlng Pulse Ganeraied On Board 
► Maximum Programming Time 16.3M Bits in 100 Seconds 
I Power Requinement +9VOC at 300 ma:-l-16 VDC al IDO ma.:-'VOC 
at 60 ma. 

I TTL compatible 

• Software Lisitog Providee tor Reading or Obfed File from 5D0S. CR/M 
or PROM and Programming Into PROM; 

* frogram Verifreation 

I V^ririGallofi of Erasure 
p Zem msBfliori Force Socket 
I One Year Waranty 


BVSOSSeOTl PROM 100 w/softwarelMTl $285.06 $224.00 


zao 

STARTER 

SYSTEM 


CDMnnE Mcucommi m • bo/iiid 

k ZBO CPU with 1S8 Instructioris 
k On-board keyboard and display 

► On-bcand PROM prpgrgmmer for single vollage PROMs [2716, 
2758, TI2516) 

k Kansas City standard cassette interlace 
k Simpfe key coniroiled audio cassette toad and dump 

► EX43arTSiiOri provision for mounting two S-100 connectors (Sockets 
rrql included) 

I Wire wrap area for custom circuitry 
k Single Step thraugh RAM or PROM 
I Memory examine and change 

* Port examine and chan^ 

► ZBO CPU register and change 

I 2K Byte ZBUG moniler in ROM 

* 1K Bytes of RAM | expandable Id 2K Bytes) 

t A 4 Channel hardware counter/timer (ZBO-CTC) 

* Two bhdirecIiDRal 8-hrt I/O ports (ZBO-PIO) 
i Up tn 5 programmable breakpoinds 

* Switch setectahte PROM or monflor restart 

* Vectored interrupts provided by Z8E)-CTC and 20(5-PI 0 


BVSBSJBSQT zao starter System (A&T) S450.00 $312.09 

(Shigf^g Woghl 4 ^) 


ExpQfidoRAM IV 

256K Dynoink RAM 


• S-100 [IEEE/696J compaltole 

• 256 K Configuration 

• DIP Switch Selectable Addressing 

• Bo^d may reside anywhere to the 24 Bit address space of | 
IEEE-696 Bus 

« 8 and 16 Bit data Transfers 

• Parity Check 

• Optional Error Detodion/Cofrectibn 

• Invisible refresh at end of any OP code fetch forcad refresh c^ 
every 10-16 microseconds 

• Error Detection and Correction (Hamming Code) 1 bfrc(HTect| 
opticnal 

• 1 Year Warranty 


Nrf He. 


fliicriptlM 


LfUmi ttyrPrii 


BV 6DS310I6 ExpandoRAM IV 256K (A&T}$1145.{]0 
BV6D$$aOB« ExpandoRAM IV 256K $1990.00 


t BBII.I 
$17W.I 


w/EDG (A&Tl 


ExpondoRAM III 


Rotidofn Accm Mvmonr Dooid 


• POWER +7V to +10V P 400 mA {max) 

» 1 year warranty 

• Phantom output disable or manual switch selectable ( 
disable 

• Typical power dissipation of 5 watts 

• 4 MHz hperatlon 

• Port addressable board select for multi-user system 

• POWER: iZ S memory cycle) 

+7V to +10 V 400 mA (max) 

• 1 Year Warrajity 


BVSDS$B097 258K ExpandoRAMIIt/69e S625.00 


im 


ROM DISK 126 


Program Acceflerarar 

S-100 {IEEE/696) compaltole 
12aK Byies of Storage per boaid 
Uses 16 user supplied 2764 nr 2732 type EPROMs 
Up lo four boards per system for a total Of 512 K 
Meets all IEEE 696/8-100 specifications 
Serial Pori provided (using 8251 DART) 

Dto switch selectable addressing 
Looks like a disk drive to the syslem 
Eliminates media problefTTS 
CP/M Pius support poryided 

Ideal for environmenis where mechanical dnves are not pract| 
CP/M* and MP/M'^ insiall pmgrams 
1 Year Warranty 


Bl SBS3BDB r ROM DISCI 28 Kw/oE PROMS (A$D $350.00 
BfSDSBMIll ROM DISC Manual 
BV PfiCZ6$Z4DS 2' Internal Serial I/O caUa 


RAM DISK 256 


^ogram Accellerarar 

• S-100 [IEEE/696)comriaiihte 

• 256K bytes of segufiniiatly accessed memory 

• On-board transparent refresh (only when the Ml signal| 
slopped) 

• Faster than a floppy disk drive 

• Install program included (when configured the RAM DISK-J 
looks like a single density 8" disk drive) 

« Source code libraries included 

• On-board dynamic RAM controller 

• Bank addressing allows the use of four boards in the same ai 
ress to tie aoccssed giving you up to 1 Mbyte of storage f 

• Asynchronous bus operation and uses the WAIT line only | 
needed 

■ 1 Year Warranty 


Uil fitici Dir Prfcl 


BV$IIS3B082 Ram Disk 25GK |A£.T) $875.00 
BVS0SS110Z Manual 


471B.D 
$ IBJd 


656 


ORDER TOU FREE (000) 520-5922 - CA, AK, HI CALL (210) 709-5111 


BYTE Octobr 




































PRIORITY ONE ELECTRONICS 


THE INDUSTRY STANDARDIG^^ 


CPU lyOAADS 

* 6e00C 16 DFT CPU 

16 tm a Of 10 onboard sockets to 27i6, 2732, or 276-fl 
EPROMs to up to BK 3( 16 of roemorv 

'■ft He. Dficripliin Uil hict Oir Net 

iBanaiA m smhj seos.oo WfM 

3gBT184C CSCIOMHz S85DOO $715.00 

CP/M« 66K NOW AVAIUOUEII 

FORTH OPERATtNG SYSTEM INCLUDED 

ia<H CorrpjPro and Digital Kssearcfi bring ytjg CP/S^ fof Itie BSOuiJ. Also 
ncEuded is the FORTH Opefattng System wtiich requires a DISK 1.64K dI 
;;oripLiPro meroiry and an INTERFACER 3 or 4 


taBTcnuei eaooo & forth o;s 


C0-m0CE550R 6066/6067 

I 16 bit 0 w 10 MHz 8086 CPU wtth sockets to 8007 and 00136 


I'EBTIlOA 

ISHTISeC 

ifiinseu? 

VGBTIBaCBT 


A&T 8MHz 0086 only $ 750.00 jmw 

CSC lOMKz 8088 only 8 850QO $TM.ag 
A&J with 808 7 option 31080.00 $939.IU 

CSC with BOB? opitiofi- $1150JH) 

*a087 Limils dock speed to 5 MHz 


DUAL PROCESSOR 6066-6066 

7 or 6 MHz provides irue 16 Bit Power with a standard 0 bit S'100 bus. 


VBBnaitA A&TEMHz 
iGBTieiZG CSC 6/5 MHz 


S4S5.00 

S59500 


prw 

pS7.B7 


nBBnBBA 

IIGaTIBDC 


CPUZ - za06 CPU NOW 6MNzI 

3/6 MHz zaoe CPU witti 24 Bit Addressing 

FASTEST ZSO CPU AVAILABLE! 

S32500 S22S.95 


3/6 MHz A&T 
3/6 MHz CSC 


S425 00 $374. B7 


DISK CONTKOLIEIIS 

DISK 1 DMA aOPPY CONTROLLER 

fast DMA SefE Sector, Controls Up lo Four 0" or 5W' Single or 
DouWd Densiily Orivesi 


VPDiniACPM AST w/CPM 2 2^ ^ BIOS $670.00 
WtiHi purchased w/two 0" disk dnves onty 

inBiTiccm CSC w/cp/m 22 ^ l bios $ 770.00 


HGBTITIA 

tVGBTITIC 

VGBTCPfBtt 


$464,011 

$5g5.BB 

$368.95 

$55B.in 

$148.95 


fGBTCNIlM 


Disk 1 Controller A&l £495.00 

Disk 1 ContraHer CSC £505.00. 

CP/M 2.2* for Z80/80S5 w/manual 8 
BEOS 8'' S/D disk 

CP/M 2.3* to 8055 w/manuals 5 BIOS $251.15 
8" S/D disk 

DISK 2/SELEaOR CHANNEL 
HARD DISK CONTROliER 

fast DMA 2 tnard set controls 4 Shugart 4000 series or Fu|itstJ 2300 
type drives Includes CP/M 2.2* 


It GlTim 
iGBTinC 


Assenibleid & Tested 
CSC 


1795.00 

$005.00 


jmw 

tua.DD 


M-MUVE/H PROGRAM ACCE1IERATC» 

Inlerfaoes through two I/D ports, and runs at 10MHz IEEE 605 compatible, 
pequmes any CampuPro CPU end a DISK 1. Each board contains 512K of 
last low power {900mA) RAM. with parity checking. 


irGBTISTA 

HGBTIGTC 


M-ClRIVE/Hw/sottwart;.A&T $1595.00 $1240.OB 

M-DRIVE/H w/sottware, CSC £2095.00 $ 14S5.00 


STATIC RAM 

RAM 17 - 64K CMOS STATIC RAM 

|12 MHz. RAM 17, 2 Watt DMA Compatible 24 Bit Addresang 


HiinTBAU 

VBBTI7SCB4 


54K A5T 12MHz 
54 K CSC l3MHz 


$499.00 $4at.D0 

3599.00 $£50.00 


16 - d2Kx 16 DTT CMOS STATIC RAM 

and/or 16 Bit 12MHz, RAM 16, 32K k 16 or 64K x B IEEE/696 
16 Bit 2 Watt 24 Bit Addre^iog, 12MHz 

£55000 $610.00 


IGBT1««A 

IGBTinC 


64 K AiT 12MH2 
64K CSC 12MHz 


3650.00 $610.00 


KAM 21 - 126K STATIC RAM 


816 RAM Z1 1 2MHz, 1 2SK X S ar 64K x 1 6 lEEEjegG 
8 or 16 Bit 1.2 Amps, 24 Bit Addressing. 12MHz 


r GBTtgaA 
r GBTieoc 


128K m 

I28K CSC 


SI 095.00 $158.95 
$124500 timn 


I/O BOARDS 

SYSTEM SUPPORT 1 MULTIFUNCnON BOARD 

Serial port (soflware prog. baud). 4K RAM inclLided. 15 levels of 
intempt r^l lime clock, optiofial math processor. 


IHTm^ACERI 

Jwo SerJat I/O 


mnniG 


litcrlptliB 


Uit Nn Qir F 


, BVBBTIBSA 
Bi6irria2c 
BiGirani 
BVBBT8Z3Z 
ilGBTIBZAIil 
BfGITIBZCBII 
BVGBTIEZJtllS 
BVfiBT16Zeii3 


Assembled & Tested 
CX 

Math Chii 
Math Chip 

A&T w/a23l Math Chip 
CSC w/0231 Math Chip 
A&T w/5232 Math Chip 
DSD w/8232 Math DNp 


3450.00 |30a.9S 
£55000 $4G5J0 

$l9a.H 

$IB5.0« 

$645.00 $53Bw95 
$745.00 $S7D.aa 
$645.90 $S38.BS 
$745.00 $i7D.ia 


Assembled 8 Tested $295.00 -mw 

CX £370.00 tm.M 

linEIVACIR 2 

Three parallel, one serial I/D board 


MI8T1504 

8VEHT15DC 


Assembled & Tested $325.00 

CX $399.00 

rNTERFACERO 

Eighl-channel multi-user serial J/0 t»ard 


$240.00 

$)£i.(»l 


ai8BT1T48A 

BVHT1T4aC 

ni8T1T4S$ 

BlGBTnBBG 


S-100 MOTHEHDOARDS 

Active Terminaiion. 6-12^20 Slei 


AssemblEd 3 Tested $899.00 

CX 200 hr. 5 port $549.00 

Assembled & Tested $599.00 

CSC 200 hr. 5 port $899.00 

INTERFACEI14 

TTiree Serial, 1 Parahei 1 Centronics Parafiel 


|5TOr 

$741.11 

$448xBS 

$a».Ba 


8VSBTI53A 

BVGBT1B3G 

BltinWA 

BVHTIMC 

BVliTlilA 

BVGfnSiG 


A3T 6 slot (2 Iba.) 
CSC 6 slot (2 Ife) 
A&T 12 ^£3 m 
CSC 12 m (3 lbs) 
A&T 20 slut [4 lbs.) 
DSC 20 slot {4 lbs.) 


$140.00 $12Sw00 
3190.00 |1£5.0f 
$17500 $155wOB 
$240.00 $2»l,0£ 
$26500 $235wOD 
3340.00 $£1I.0P 


BVBBT18TJI 


Assemtiled & Tested 
CSC 


$450.00 

$540.00 


$314x07 

$414,87 


pm. CHANNEL 60ARDS 

I/O Multiptexer, using 80Q5A-2 Cf^ on board w/16K RAM 


Bl BiTFSMIi Assembled & Tested 

IlGITiaaGiB CSC 


$649.00 fiUH.aO 
$749.00 $074.00 


ompuPro 




256K AND 128K IEEE/696 S-100 - ULTRA LOW POWER! 


RAM 22 


12 MHz 


• Fully static design eleiminates tiniing problems 


SUPER SALE PRICE: 


asxciated with Oynamic RAMs (<4 Watts) 

• Guafanleed to work with any IEEE/696 S-100 
DMA device 

• 24 bit extended addressing 

• 8 or 16 bit data 

• Single 6V operation 

• Assembled and Tested 

Q}fiBT19aA 


$ 1500.00 

EACH. WHEN YOU BUY 2 DR MORE 

$ 1595 . 00 .... 


128K RAM 21 


Fully static design uses less power than dynamics 
(1.2A typicaO 

24 bit extended addressing 
B or 16 bit data 
16K window deseixt 
Switch xixtabie PHANTOM disabie 
Fully DMA compatibie 
Assembled and Tested 

Bl EDTIUMZ1 LIST PRICE: $1295.00 


12 MHz 

SUPER SALE PRICE: 


$ 050.00 

EACH. WHEN TOO BUT TWII OH MORE 

$ 695.00 


Eaci 


64K 10MHz LOW POWER S-100 lEE/STATIC RAMS 

RAM 17 RAM 16 

64K 8 BIT / 24 BIT ADOHESS 64K 8 or 3ZK IB BIT / 24 BIT ADDRESS 

EiGBTRAiRn List Ptice: $49900 E]fiBTBAIR16 List Price: $550.00 


Lisl Price: $550,00 


$299.00 



$325.00 


PRIORITY^Z2!^EJELECTRONICS 

9161 Deenng Ave.^ Chatsworth, CA 91311 


I 


ORDER TOLL FREE CAOO) 523-5922 - CA, AK. HI CALL (213^ 709-5111 

3mis. U.s. VISA, MG, BsAC. Check, Money arder, tl.S. Ms Only. Csresictenls arid 61^% Salas Tax MlflfMUM PREPAiO ORDER $1 fm. 1rtc*ude MINIMUM SHI 


lEmis. U.s. VISA, MG, BsAC. Check, Money Order, U.S. Funds Only. Caresiriwls arid 61^% Salas Tax MINIMUM PREPAiO ORDER $1559.1rtc*ude MINIMUM SHIP- 
PI N G & KAN DU NG ct £3.00 lor Itie first 31b£ pkis 401 foe each additional pound Orders over 50 lbs. sent f noighr collect Just in cass, irtcluds your phone number Pricas 
subjEct Id change witlBiit nolicE We will do our best tpmainlain pricts Thraugh Dctobei, 1983 M any quantities are limiteit Sorry, no f ainchecks, no refunds or esichang- 
es on sale merdiandlise Ciedit Card orders will be charged a^iprapriate freighi. Sole pnioBS to prepaid orttos only. We are not responsible to lypographicat errors. 


ILETAIL STORE PHONE NUMDERS: COiofsworth:) C213> 709-5464 - Cl^vIneO C714:) 660-1411 
































FfffOfffrr ONE ELECTNOmOS 


TELETEK 

THE SYSTEMASTER Z60 
SINGLE DOARD COMPUTER 


HA Ho. DeicilptiBi 


UUPrlet Birfrici 


El THAI 00 J Contigursl wiltr a 25Q nS pnffnte Sfi95.00 
camp Ipf us€ wilti Sogart and 
Sieinenib T drives 

BTTLHA1D0Z Configured with a 0 nS fwiewrile $895.00 
comp lor use wilJi Outtc;, Tatidod, 
Mitsobishii and MPI8” drwEs 


tBSO.OO 


moo 


SriteMBtir^ Fit nieratlaa vHI TirtoDOS ' 
BVtUUIOOS CofifigurBCI with a 250 nS prewrite $S95.00 
comp for use with Shugarl 
and Siemens 0" drives 

BT THAI 004 ConhgLFed with a 0 nS ptewrite S895.00 
comp for Lfse with Qume, Tandon, 

MilsuWstn and MPI a" drives 
_ Shipptng weights on above items' 2 IQs, each 


$950,00 


$950,110 


SDC-1 Z60A SLAVE PROC 


FEATVIifc^: 

• ZBOA 4MHz. or ZBOa 6MKz CPU * 120K (fi^ly poputatsdj on board 
RAM • Memcsrv can be partmned onto 4 K segments m any 4 K boundary 

• P^ovt'juis tor one 2716,2732, or 2764 EPROM • Two flS232 serial 
ports, 45 10 19,200 baud • Two paraltet ports 


Part No. 


PHEitpIlin 


U>t Prkt Ov PrlEt 


Bi 111910274MHz S0C-1 wn28K RAM 
BirHAID2BBMH2 S0C-1 W/128K RAM 


$ 945.00 S 90S.I» 
111,5.00 91050.00 


LONG DISTANCE ADAPTOR HOARDS 


SI THAI 200 PSC fRS23?i tang disiincejnieffaceup to 50 ft 9125.iilD 
Bl THAI 202 PSC IBS422> long mbKface 143 (o 4000 ft $ 125 00 

B1 Tilt A1220 PPO paraltei inledace for up to 250 It I 95,DD 


Z60A MULTI-FUNCnONED 
CPU DOARD 


FEAHIHES: 

• 250 4MNz CPU 

• Floppy disk controller ContmBs smgie/doubte sided, single/double 
density, 5 1/4" and 8" disk tflives or both at the same time {4 drtves 
maximumj • On board 2716 monitor EPROM • Provisions lor two mqne 
2716 EPROMs • Two flS232 sariat ports {45 to 9600 baud) • Two 
paralieJ pons • Real lime clock * PROM propramnier for 2716'$ 
{rer^uires an extemar voltage swtts) 

Pari It). DfliPErlpttQn Utl Prlci 0 ir niEi 


BT THAI 099 FDC-1 0 nS prewrite comp for $695.00 
use with QUME, MITSUBISHI, 

TAN DON. and MPI 

BV THA1105 F DC-1 250 nS prewnle COmp lor 969500 
use with SHUOART, and SIEMENS 


«,ao 


$99a,« 


256K DYNAMIC MEMORY 


FeATUHES: 

« Suaranteed tottperate at 4 MHz wilh no wait slates * 256 K dynamic 
RAM uses Ihe popular 4164 1C * PHANTOM signal disaNes Output of 
data imm the memory board • Ort board refresh « Timing changes are 
dent wii h jumpers to allow operation with 808G, Z60,00 B5, or Alpha M icro 
CPUs • Each d 16 banks are made up of 4 K byte segments • Eticb 
segment may be individiially enabled or nprabled 


Pirt No. OBiEripttie 


lilt Prise Dv PrlEt 


Sir THAI 065 Populated ro64K 
BimiAl069 Populated tD256K 


S55U.{)0 S5Z0.DO 
$995.00 SS4S.IID 


HARD D1SK/CART1DGE 
TAPE CONTROLLE 


• A Z 50A CPU • Support of 5W rigid-disk; drives (ST506 or egutvaF 
ent) wl'h • Cdniraller commumcaliDris wdh the host pmeesstr via 2K ■ 
Two 28-dn sockets allcfwirkg the use d up to 16K bytes ol on-board 
EPROM and up to SK bytes of omboard RAM • Cartridge tape dive • 
Expansion is made possible with an external card. 

Available early 4th Quarfer of 1903 


ai THA115D Hard Oisk/Tape controlier 4 M Hz S795.Q0 $750.00 
Bi THAI III Hard Disk/Tape controller SM Hz $545 DO $715.00 


4 SERIAL AND 2 PARALLEL DOARD 

FEATDIES; 

• 2 fiS232 senal ports with full handshaking, |45-19,200) baud • Each 
port is speed independent« The ZBOA CTC maybe implemenied asareal 
Srme clock •Two parallel ports with the Z0OA PfO tC 


OBtEflpHoi 


UitPrlcf lir Prist 


PS 10 4 serial 2 paraltef ports $325.00 $295.0 


Induatrial Cnmputaf Detigng 


HATUHE3^ 

• ZBOA 4 MHi CPU with 64K bytes d on-brard RAM • RAM is 
partilioned into two banks. One Id aPways active, and Ow olhar 
dsselectableL aElowiog the usa of MP/M • Provrsions for and EPROM 
f2716,2732. or 2764) • Two RS232 serial I/O ports 45 to 19,206 ba^ 

• Two 8 bit parallel 1/0 pons * DMA floppy disk coniroller • Sin^e or 
double density, single or double sided • Controts up to 4 drives of 51/4" 
Of 8" drives • SimultaneaisoperaUQTaffourB" ard5VdnvES • Real 
time ciock 

SyMBWiilBT* Far apanltoa Nffh CP/** 


S-100 TO "REAL WORLD' 
INTERFACE PRODUCTS 


S-IOO MWm COMPATTBU -1 TEAR WARRAHTTl 


CP2-4«000 FIATURIS: 

« 4MHzZS0A54KRAM 

• Floppy disk personality Card 
indudfid for 5lik" di B" 
floppy disk drives 

• RS232 personality card included 

• Two seri^ - two parallel I/Os 


SLAVE PROCESSOR 

• ZBO 4 or 6MHZ CPU {Specify 
at time erf order) 

• Two serial - two parallel l/Ds 

• 64K RAM 

• TURBO DOS oompalible 


till Prtpi SAU PAIOE 


Hf ICNCPI40000 

SBC lij 8" Obppy 

$995 JQd 

tBB.n 

BV ICIGr24l0D05 

SBC Rjr Stt'IfaHjy 

S9S5.09 

taoB.oe 

Bl ICBZSBKMB 

256 KByte RAM 

$995.00 

laK.m 

BIICMOPUA 

4MHz slavc/asynch. poH 

$47506 

$430,00 

BTICHGPS4S 

4MHz slave/synch pal 

$485.0D 

$445,00 

niCMOPSlA 

6MHz slave/asynch port 

$55606 

$400.00 

niCHGPSES 

6MHz slave/synch port 

$560.00 

$490,00 


{Shipping weigbt 3 lbs. each) 


Bl ICNll$2)2 

115233 Personality Card 


1 25,00 

BIIC1GEIT9 

Centmnics Parallel Personality Cad 

1 21,00 

BlICNiFDC 

8" Floppy Pt^ Parsariality Card 

1 M.OO 

BTICM5FDC 

Slin" Flo^ Dii^ Psreongihy Card 

$ n.oo 

Biicntiui 

Clock CatefMlar 


$ 44.00 
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2 SeriaL 3 Parallel S-lOO Interface 


1 Pari Nuaker 

OllEllptlH 

Price 1 

1 BIICDAMIDO 

64 input 8 bit 5-160 A/D board 

$215.00 1 

1 BV^'tOfiAMtOQ 

64 output 8 bit S-10D 0/A board 

$315.00 1 

REMOTE SENSORS, AURttS, TALTES, AND 1 

CONTRQUiRS FOR USE WITH ABOVE A/O D/A 1 


COHVERTIR BOARDS 


tviciusi 

rmnote lenperatore sensa {1 to} 

$ 29.95 

BflClIUI 

remote l^ght sensor (1 to) 

$ 19,15 

BVICBRIISI 

lerTvte moisture sensor (1 to) 

$ 59,95 

BVI0DHSD81 

rewmote smoke detector alarm £3 tos) 

$129,10 

BOICDOHIAGI 

in-line lempte air-conditioner 8 heating 
controllBrEl to) 

$ 94,95 

1 Air Conditioning & Heating Duct Volves | 

If rCDMIDT 

7” diameier valve (A lbs.) 

$ T4J5 

BT ICOJUITOB 

B" diamefer valve j4 lbs.) 

$ 75,15 

BVICOADfOa 

9" dameter valve (5 lbs,) 

$ 71,95 

BVICIAOTID 

10" diameter valve 15 lbs) 

$ 79J6 

BIICIAIITII 

ir diameter valve (6 Itej 

$ Bl.iS 

tVIOlABTIZ 

12" demeter valve (6 ka) 

$ I3JS 

BTICIAI1V13 

13” diameier valve (6 tb$i) 

1 D4.95 

BTIC1ADT14 

14” diameter vatvE (6 Kis.) 

M PfN CABU ASSEMBUES 

$ 05,15 

nl^DWPCA 

64 pin single ended 4‘ iemg (3 lbs.) 

1 50.25 

niCBiOMPCA 

64 pto single ended Krtofig {3 Iba) 

$ 89.95 

iTIC020$4PGA 

64 pm single ended 2(7 long (6 tos.) 

$145,01 

1 ^HOW TO" APRUCATKTH NOTES 

1 11 you would like to learn maE about the ICD Designer (^Irol Series of 1 

1 peripherals, ICD offers a complete coHeclion af "How To" applications 1 
1 4 nies See how your cOTT^Ierr^ control your home or office ur be used 1 

1 as pari pi an mdustnal r^ontrol system 


1 BTIOIAPN 

Appllcsiion notes (1 to) 

$ IS.10 1 

S-100 OjOCK/CALENDAUDOARDS 1 

BTlBDACAtOl 

Wtlfi alarm circurl 

$221.01 

tViCDCTIlfl 

With timef down to .01 second 

$345.00 

Bvicom 

Software for ICDCTIOQ hoard 

$ 34,95 


on 8" CP/M fonnai 



Part Ht. 


LIti Price «er F 


n UNI05A Assembled 8 Tested 


$329.00 .$261.1 


loe 

8 Port Serial I/O S-106 Board 


IT $SN lOM Assembled 8 Tested 


$556.00 $450.1 


104 

2 Serial. 2 Paraltef i/0 S-TOO Board 


IT SSMIMA Assembled 8 Tested 


$390.06 tl45.| 


2705/2716 EFROM PROGIUMMER& EPROM DOA 

Pmgrams 2708 and 3716 EPROMs. Holtls4 27605 (4K) Pr4 2716s (i 


BT ESilijM Assembled 8 Tested 


$365.06 fliP-il 


DUAL. 


NON VOLATILE CMOS RAMS 

8, 16. Of 32K 8 or 16 Bit Data. Battery Backup On Board 6MHz| 
Bank Selectable 


aiOULOMEMB SK A8T 
BTOULOMEMIB t6KA8T 
BfDUlCINEMSZ 33KA&T 


$495.06 $45t.BDl 
$595.90 |55t,«0l 

$695.06 faBtOol 


256K DYNAMIC MEMORY 

256K, 336 ns access time, 2 x 128K organizalioa 24 bit addressirj 
parity error detectiori 


BTDUHMEKSBN Assembled 8 Tested $1295.00 $11i5J 


02^64K EPROM DOARD 

0 or 16 bit dala, holds 2716s (32K), or 27323 (64 K) 


BfOUliPRDMAZ For 2716s A&T 
BTOtfliPflOilM For 2732s A8T 


$295.00 $275,001 
$29500 $275.001 


A/D CONVERTER 

12 Bit Resnlutlon 16 or 33 Channel input 


BT D«iAINl2 Assembled 8 Tested 
BV D0U1H12B ^ilhout insiru Amp 


S69S06 $826.0tl 
$645.06 $500.001 


D/A CONVERTER 

4 Channel. 12 Bit 3 Output Modes 


S695.00 5111.1 


afOA SCIEIVCE 
s-100 SBC DOARD 


Z80A 4MHz. 2 S«n^ RS233 interfaces, 1 pafallel mterlme, 64 K RA| 
Floppy Disk ContrallBf, penvisions for one 2732 EPROM * 

All ON THIS ONE BOARD!' 


0TUS0IS8C ZBOA SBC A8T $09500 

nUSOtCPR CP/M* perating System on &" disk 
BTUSOSTUHODA Single User TurboDcS" on ^ disk 
BlUlfliTIfllBDM MuJLhUser TurboDos" on 8" disk |750.m 
PIUMGPITni 36 MByte Hard Disk(45lbs} $3695.00 ^aZSO.Of 



P 


s-100 ZOOA SLAVE SDC 


ZOOA 4 MHz, 2 R6232 Serial ports. 4 parallel pals, 64 K RAM, EPROl 
Programmer. Used In mulN-user oompuler system with SDSS6C. I 

'$0SSBC5E Slave ZSO SBC A&T $825.06 $5S5.Dl]l 


Catifornia Computer Systems 


TELETEK software 


ZdO CPU 2 or 4MHz 

On board RSZ32 Serial port On board 2K Monilor, RDM, Power 
|urpp to any locaEion in 64 K, LED status indicators fenr ROM select 
halfstaie and interrupts. 


1 SalfiriiiB wttb h BTtvtIli uapiMittM kutoflfd, | 

OP/R* Fir SfTliiliilir* 

Part IlMihir OaicrlplfBi 

Prise 

BTTUBIDOI CF/M* ai B” and 5 35 Iraok disks 

$ 135.00 

cpzr- FOI Fil-f 

BT THBini CP/M* on 0” and 5V^” 35 track disks 

$ 135.00 

TirkiOai' Fir II TELETEK Flepn CiitnIlDi 



BTTH0123B V1.22 sirxjfouser $300,00 

BTTHB1230 VI.32 single ii<ar w/spoofing $350.00 

Bl IHBI240 VI 22 mutti um, sinoit user, 8 spooiiog software $751,00 
SDftffwi iiMit I tSO iS pnurfti cmpniilai liitillN. 

Cf/r Fertile tfitiMntir' 


HTHBIOOI CP/nr on 8''and 5%" 35 tr$ck disks $135,10 
Bfmil 110 CP/M*on8"f{;rTAND0NTM84BTHlNlJNE $135.10 
mw Ht Hi flM 

iVTUllB3« CP/M* on 8" and 5%" 35 track risks $135.10 
nTHIIMl CP,'M*Dn8"forTANDONTMa46THINUN£S $135,10 


BiceszilOA 

Z30A 4MHZ CPU MT 

CC527190$ 

$325.66 $2SBJE 

BTC0S27IBDr 

2 Serial 2 Farailel MT 

CCS27201 

$360.00 IZBf Ji 

BTCOt27200t 

4 Pen Parallel A8T 

CCS271001 

$275 60 $210.15 

BICCS271D0I 

4 Pori Serial, A8T 

CCS2ft30 

S325.00 f27B.&9 

btccspbsqoi 

Assembled 8 Tested 

CCSaD660f 

$55000 $425.05 

64 K Dynamic S-lOO FtAM Cromemco CR0Mlk’“ Compatible 

at 605200001 

Assembled 8 Tested 

CCS2422A 

$450.06 $425.01 


Plpppy disk raniroller w/CP/M 22* 

nCC$2422ft 

Assembled 8 Tested 

$475,00 $337*95 


ORDER TOLL FREE (600) 523-5922 - CA AK. HI CALL C213) 709-5111 


la "iTA laaiiini 


'DVTT? 
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IMACROTECH MAX: I SLOT, I MEGABYTE! 

■ see P>1GE 477 FOR MORE DETAILS! 


iFeiturn: 

> S-100/IE EE-696 full COTpalibililV 

* Various corligufalions— IwW upgradeaWe; S'SSK - 36AK - 512K - and 
I MegabyEef 

I • High speed — 6 M Hz in S bit envirorvTienls and 8 M Hz tn 16 bit envirork- 
ments with m watt stales 

■ Under CP/M 2.2®. CP/M 3.0®, CP/M 86" or MP/M11*, all or part of Ibe 
memorv may be devided between sysiem memory and virtual disk 
' M3 Memorv mapping oplim for 8'bit enwironments (Translaied 16-bit 
lijgical address to 2^-bfE pbysicaf address). Gfi<es Z-8Q. BOflO, or 
8085 16 MEG address space 
' DMA luFy Supported In ecoondooce with IEEE/&96 
' Low power consumption: 4.0 Amps (1 MEG); 3,0 Amps f2SeK| 

I • 6 Layej HOST and 4 layer "prMy-b 3 .ck* card for rwise'tree operatwn 
FuHy socketed — Aogut HOLTITE'" zero profile sockets on all Cs 
IORBERIHE IRFORiATION: The 256 K ar>d 3B4K versions irrclode Ebe fully 
I socketed Host card The 512K and larger versions also include the lully 
I socketed "prQgy-back" card To ordar Ifie M3 Memory Mapping Option, 
I add M3 to tbe end of Ibe part number and add £90.00 to tbe price- 


fart Himtor 

OlSETlptlDR 

Our mcB 

flfIRAOMJUlZSe 

256K Dynamic RAM (AST) 

31ZZS.0Q 

0V1IIACMA»B4 

384 K Dynamic RAM (A&T) 

31497.00 

DIMAaiiJUlStZ 

512K Dynamic RAM (Afil) 

$18«0.00 

OIWACMUM 

1 MEG Dynamic RAM (A&T) 

32449.00 

BIMACIIMTli 

MAX Technlcat Manual 

3 is.oe 

BiMAcntunosK 

MAX Virtual Disk Software supplied dri 

3 2S.D0 


8"^ S/D Disk 


MACAOnCH UPGRADE KITS 


1 Each MAX (Mard is ugradeaWe in 128K idcr^ents. Each upgrade 1 
includes the RAMs and the proprietary PALs{Priog^amimable Array Lope) 1 
required to change Ihe board atfdressing Call or write lof upgrade kits not 1 

listed 



9fVIA9RK123 

Upgrade from 256K to 384K 

3 zes.oo 

BlMACPRKTZli 

Upgrade fmm 256K to 1 MEGABm 

11747.00 

BWIftCRIimBI 

Upgrade from 334K to 1 MEGABYTE 

$1500.00 

B¥MACIIKT5N 

Upgrade Irom 512K to I MEGABYTE 

$1005.00 1 


• SANYO MDC-555 


StBRdBFil Fvitirii Include: 

• MS DOS 

• 16 biiaoae cpu 

• 12flK irtterTial memorv 

• 1 single SJded/double densjty disk drive {160 Kbytes) 
« Gofer Graphic Capabilities 


Centronic Printer Pert 

Diagnostics, Utilities^ Speaker & Joystick Port 
Sanyo Basic 

Runs over 80% of IBM-PC”* software 
Word Processing and Spread Sheet Software 

BVSYailtBCSSS Sanyo IBM-PC'" Compatible Computer (Sh. Wt 20 lbs.) $ 995.00 

ASK ABOUT OUR SPECIAL PACKAGES INCLUDING SANYO MONITORSl 


PRINTERS 


Sierracin/Power Systems 




S-100 OPEN FRAME 
UNEAR SUPPUES 


+ 8V @ 8A + 8V @ 20A 

±16V @ 2A ±16V(a 4A 

nsruasm (9 its.) List sas.oo mniFSioo ti4 ibsi list shd.oo 

I SUE AA SALE 

PRICE 


$78.00 PRICE $129.00 


SWITCHING POWER SUPPLY 
FOR DISKDRIVE APPUCATIONS 


200 Wdtt - 5 Output 

5VI@2DA 12V P4A -5V @ 7A 
-H2V P 4 A/7.5 A Pk 24 V P 3.2A/6A Pk 
BiaPSTM200 <7 lbs.} U&t Price; $275 08 


MORROW B 

20 CDS LEHER QUALITY 

Ibe MORROW DESIGNS Mfr200 tyue daisywheel printer provides all ol 


Ibe MORROW DESIGNS Mfr200 type daisywheel printer pmMdes all ol 
Itic features that you wnuhtrefiuire in a letter quality printer. Features sticb 
as 96 character seL 10/12/15 cbaracter pitch and propcirtional spacing 
ton 13.2" printing width, and a Centronics parade indertace to list jUst a 
few, are what makes ibe MORROW DESIGNS MP2QO your first choice in 
a low cost letter quality printer 



' 20 cps (Shannon text] print speed ■ Bi-directional Printing 

■ 10/12/15 Character pitch and proportiona! spacing 

' 17" paper width paper capacity ■ 1 12" printing width 
' Prints up to 5 part femns 

■ Front panel controls of PAUSE, UNE FEED, FORM FEED. TOE SET 
' P0WER^ ALERT, and PRINT ON front panel indicators 


• Wry quiet operation 

• Optional tractor feed 

Pirl Rfrnbir OeicrlpUai Lift pflea 

Our ftlei 

eVIK0SIVf£0a MP2 DDw/RS 232 serial interface $950.00 
[Shipping weight: 35 lbs.) 
BIMBOIIin^Qn Mr^O tractor feed 

RIDOON CARTRtDXHS 

$705.00 

31Z5.D0 

BI3BP5604 

919195505 

Single strike lilm ribbon 

Multistriko ribbon 

PfUHT WHEEL 

3 4.95 

3 8.^ 

BISiFtOURIERIQ 

omranuRiEBiz 

OratPillOEBi 

BnitflORIfT 

Courtef 10 pica 

Courier 12. elite 

Proportional type 

Script elite 

$16.95 

310.95 

316.96 
310.95 


OUR LOWEST PRICED PRINTER! 

BVAXINSPIOQA 30 cps 80 cPi dot malrix (11 Its) $199.00 

OKIDATA 

TRACTOR INCLUDED (25 lbs.) 

TRACTOR INCLUDED (35 lbs.} 

OKIDATA 92A Parallel (25 IbS.} 

OKfDATA92A Serial (25 lbs.) 

OKIDATA92A Tractor (2 lbs.) 

OKIOATA93A paraltei (35 lbs.) 

OKIDATA93A Serial (35 lbs) 


BVOKIDATIZAT 

BV0KIDAT63AT 

BfDKIDATBZAP 

BVDRIDATgZAS 

BVDNIDATIZAT 

BV0KIDATB3AP 

BVaNIDATIlAS 


$449.00 

$729.00 


$899.00 
S 79.95 

mo.ao 

1995.00 


MANNESMANN TALLY 


lEHER PUALITV DOT MATRIX PRINTER 

• 1cps • Tractor and Irieliqn feed 

• 4D cps (Letter quality) * “Bullet-Proof' cast Irame 

• Sena! & Paralfel interface with metal cabinet 

• Doitote wide qbaracters 

Bf?AURT1l«L 160 cps BO col (21 IbsL} $569.00 

■TTAUmaei 160 cps 132 cnL (26 Iba) 1704.00 


GEMINI 10X& 15 


QUME LEHER QUALITY 


BKEM10X 120 cps Parallel Ini BO col (20 lbs.) 

BVfiEM15 100 cps Parallel InL 132 CPi. (26 Ibs:) 
BVBEKSEHINT Serial interface card tor GEM15(1 lb) 
BVtENEERIHTX Serial interfaoe for GEM13X (1 lb} 
BfBEIREERIN'nHR Serial interface & 4K buffer tor GEM10X 


PRIORITY 



BIQMEmS 
BIQHES905 
Bir0MESt140 
BVQMESn RSZ3Z 
BVONESHCENT 
MQNESillEElUl 
BVOflESIlIRR 
BVqiEBOT 
eVOMlWB 
BIOMEGBF 


45 Cps Sprint 9 serial (49 lbs,} 

55 cps Sprint 9 serial (49 lbs} 

40 cps Sprint 11 (45 lbs.) 

RS232 Module tor Sprtnl 11 (3 lbs.) 
Centronics parallel for Sprint 11 (3 Ibsi} 
IEEE4SS Module lor Sprini 11 (3 lbs) 

IBM module lor Sprint 11 (3 Ibi) 
fli-Directional Tractor (9 lbs,) 

Who basket (2 Ib^) 

Cul Sheet Reeder (20 lbs.} 


t17». 
$21^, 
$13SB. 
3 91 
$ 99. 
3 99 
3 99 . 
3 349 
$ 05. 
3 MB 


ELECTRONICS 


.(213) 709-5111 

) ORDER SI WO. Indude MINIMUM SHIP- 


ORDER TOLL FREE rSOO) 523-5922 - CA, AK. HI CAR i 

Tarnis. U.S. VISA. MC, BAC, CliBck, Money Wei. U.S. funds Onhy CA resWents abd6»% Sales Tai MINIMUM PREPAID OS 
PING & HAND LI NO of $3.00 torlhefiTSlB Its, plus 4{]C fueach addihonal pound OtoefsoverSD lbs.:seni trelght coiled Ji^tin case, include your phone number. Prices 
.Subject tn change withdut mtice We wilt do our best to maintain prices Ihrou^h October, 19S3. Many quanifties ere limited Sorry, no rainchecks-, no refunds or exchang¬ 
es on sale memhand^. Credit Card iiv'ders will be charged appropriate freight. Sate prices tor prepaid orders only- We are mt responsible tor typographical errors. 


SALE PRICE: $ 249.00 

TAIL STORE PHONE NUMBERS; (ChertsworthO (213) 709-5444 - Orvine:) (714) 660-1411 


nirC'lo ^7A nn Innnlru rarH 






















PRIORITY ONE ELECTRONICS 


SIEMENS FDD100-8 

8" FLOPPY DISK DRIVE 
SIN6LE SIDED, DODDLE DENSITY 
SHU6ART 8Q1R COMPATIDLE 



$175.0i 

$169.00 


104- CALL 

OEM INQUmiES fHVITID 

BVSIEF00100I (Include J700 per *we to sfiipping] 


DUY DRIVE & CABINET 

TOGETHER AND SAVE!! 

DUAL B" SIEMENS FDD1008 
DUAL 8" CABINET PDWER SUPPLY 
AND INTERNAL POWER CABLES 

(IncJudB S3Q.00 for shioDina) 


■ f’D$htive Filter Cixiling • Hinged tO to easy aictflss 

• Power Supply J A I?+5V. 3A@+-24V # Heayy rwri'fle)! 090 aluirtnum 

lA '5V base 

• Eaeb Output s lodnriduallv lused • Mciblar power eonnactos 


IF BOUGHT SEPMIATELrs $000.00 

SPECIAL SALE PRICE: 


S625.00 


BVPOBIIISIE (include $30.00 lor shlpp^np) 

n/lllFDOOf CABINET ONLY (Sh Ml. 38 Itis } S208.OO 


OUR FINEST DUAL 8" 
DISK DRIVE CABINET! 

I /nlernaitonai 
/n.s fru men lation 
fntmrporijied 


H j 

1 



* Pcsitive pressure toced air cooling for reliable clisir drive operaiicin 

• AC inpul EMI filtered lo Snr * Inleoralpcwersupplywilb5V 

amps to help prevent disk ^ B^-5V |S 1^24 V 6A 

crasfies due to power spikes * Each DC supply and AC 
and line ooise separaleiv' luseid 

Pail Na. m m* 

Bf IIIBDEQIM iSti Wt 40 lbs] _ 3495.0D 


Witti augrtienied power siapiy IP handle Tandon Blimline, or Winchester 
disk drives. Includes the disk envinoninerit monitor. 

BVlIlUDEDIMAUfi iSh Wt 40 lbs.) S7330a $121,00 

S58405 $aBS,D0 


ov INUBE004ERI iSh Wt 40 Iba) 


DUAL 5%" HABD DISK ENCLOSUBE 

The IIIHD5A02 enclosure pro¬ 
vides all qI the necessary pcwer 
to two TANDON TMaOD series 
or BpulvaleTTt hard disk drives, 
and Xebec OoniToiier Forced air 
cooling is provided by a 33 cfm 
and IS filtered to keep' your 
equipment running al Its best! 



Part Nun her 


Seterlpllu 


till PlIcB Bur Ptkt 


BIIIIHO60OZ Dual hard disk enclpsure $425.00 $$75.00 
tSNppjng Weight 20 lb&) 


DISK DRn/ES 

TANDON 5</4” HARD DISK 


BVTWDT1I50I 

1 platter 6 Mbyte (Sti Wt 9 fcs) 

$74S.IIO 

BITNOTIISOZ 

2 platter 12 Mbyte [Sh WL 9 lis) 

»9s.ni 

D1T1IDTRI5D3 

3 platter 19 Mbyte (Sh Wt 9 lia.) 

rio«i.oo 

DUAL HARD DISK ENOOSURE 

OUIIIHOSOOZ 

Rjf above drives 

TANDON 5V4" 

$305.00 


BTTNDTliiaai 1 Sided 4BTFr $225.00 2F0N$195.O0tUcli 
BlTNDTaiDDZ 2Sided48TPl $250,00 2F0l$235.aOilCll 
BTTNITMlOQt 1Sided0&TPi $275.00 2fDI$2SO.OO«ack 
BlTlDTlIIOtH 2Bided96T?l $300.00 2 F0l$365.(IOeiCh 
■I aUan Htm: 5 It, ttcN 


MPI 5V4 ' FULL HEIGHT 


Df MNOr 1 Sided 48 TP1 $200.00 

Of MWf 2 Sided 40 TPI S2r0.00 

Bf MPUr 1 Sided 96 TPI $27S,00 

Df MPtt2‘ 2 Sided 96 TPi $4110.00 

Rieptace wilh an ‘R" for the MPI style bezet or with an “S' to Shugari style 
bezel (Shippflig Wngtit 5 fti&l 


MFI 5Va^' half height 


BKiPfSOl 1 Sided 4B TPI (Sh Wt 4 Bs} 

DVRPfSOZ 2 Sided 48 TPI (Sh Wt 4 Iba) 

ilRPIDDI 1 Sided % TPI (Sh WL 4 Ib^) 

ir MPftOZ 2 Sided S6 TPI (Sh Wl 4 lbs,l 


$ 200.00 

$800.00 

$300.00 

$388.00 


SHUGART 6 ' FULL HEIGHT 


IOVSNIMD1B 1 sided (18 lbs.) $300. OO 

QUME 8" FULL HEIGHT 


I byOMFDTB 2 sided IIB lbs.} $430.00 

2 FOR $460.00 each 


MITSUDISHI 8'' FULL HEIGHT 



BfRilTVI2IS4D3B 2 Sided (18 It^) $380.00 

MPI 8 ' FULL HEIGHT 


OVINPUU T Sided (nibs.) 
nilPWZS Z sided (11 lbs.) 

MPI 8" DUAL HALF HEIGHT 

(SAME SFZE AS ONE POLL HEIGHT) 


$380.00 

$460.00 


BTMPI4I0 1 sided (22 lbs) 
BIMP14ZD 2 skied (22 lbs) 


$700.00 

$870.00 


TANDON 8'^ HALF HEIGHT 


nTNOTMAil 1 sided (t B^) $305.00 

2 FOR $375,00 emch 
BfTNiTM8442 2 sided (9 $405.00 

2 FOR $475.00 each 


MPI S" HALF HEIGHT 


arMPHIII 1 sided (11 bsi) 
BIMPUZM 2sidedf11 R}£) 


$380.00 

$460.00 


5V4'' drive CADINETS 


BfiMRI C5 Singte 514" Cabinet (5 M] $89.00 

iVJMR2C5 Dual 514^^ Cabinel (9 Ib^) $80.00 

SVJMiaCSC JMR2C5 wAntemal data cable |9 lb£) $00.00 


DUAL 6" HALF HEIGHT 
FLOPPY CABINET 


• 24V @ 4A 5V 3A rTTl 

5V @ 8D0ma 

• Fan cooled 

• Socketed power oonnections 

» AH supplies regulated _ LitI Wet 1^ PYtc« 

DualTfunimeCabineiil^lbs) S225.00 $ii5.in 


I 


BUY THE CABINET 0 DRIVES AND (AVd 
WHh 2 Tiniow ThiHHnet 


BvlfBBIIITVDI C3b!nelw/2TNDTM84&1-1sided(30lbS,) $1 

--. . -- ..... 


iflPttlHTNIlZ Cabinet w;2 IN DTMB482 ■ 2 sided (38 lbs.) $t 11 S.l 

With 2 m\ Slimlints 


NinBIHIIPII Cabinet w/2 MP141M - 1 sided m ihs.f $ 120.1 

- 


nPOBlHMPtZ Cabinet w/2 MP)42M ■ 2 sided (30 Iba) 


nillBTUinKrr MPI drive adapter mouniing kit (2 tb&) 

^ AC/OC p( .* '■ 


BTlIlICCStffl Shugart / AC/OC power connecto kit (2 lbs.) $14,tS 
{For fufl size SABdf or oonpatible dhws) 


■fwji 


TERMINALS 

VISUAL 50 

m 



S ^-r^TT’FTWTTT 

t v;* \ V \ ^ 


(S)l wt: 
41 lbs] 


Put Nenttf PnolpfliN 


Uit Mn SALf PRICE 

BVVI150B1I Black & White 12" 

$69500 

$825.00 

BVVSlMfiN Greeti GcrGert12" $770,00 SSSS.OO 

FEATURE COMPARISOH CHART 

Ffitiin: 

TUML 

40 

HiXllVM AOOt 
Ei^ Hinpibt 

tiir 

tliMir 

mm 

TfltVIiii 

Oil 

Tik L Swivel 

YES 

HO 

Hi 

N8 

If 

Oelaohol Keyboard 

YES 

HO 

YES 

NO 

NO 

N-Key PoflnvEr 

YES 

HO 

VIS 

10 

HO 

Audible Key Cick 

YES 

YES 

il 

II 

NO 

Menu Sel'Up Mode 

YES 

NO 

il 

N8 

NO 

Status line 

Full 5 Attribute 

YES 

MO 

Rl 

NO 

NO 

Select icii 

YES 

NO 

NO 

Nl 

YES 

Smenth Scroll 

Line Drawing 

YES 

NO 

HD 

II 

RD 

Character Sel 
IndBpenttenl RCVif 

YES 

HI 

NO 

Nl 

NO 

TX Rates 

YES 

N8 

NO 

Nt 

NO 


Answerback User 

PragrainmAte YES II 


VISUAL 030 


The V5L33Q termraals will emulate the DEC VT52 Data General D20D, I 
Lear Siegler ADM-3A and Hazlltine150Q Other fealuresindi^: 12 user I 
Of ogrsTimable funcHw keys, bne ckawing charecier sei. jump or 2 speed I 
serbIL spirt screen, full editing and prograrrHnatiie nof^vt}latjle columnar | 
tabbing or field tabbing forward and backward just to name a few 
The VISUAL 300 has alt of the same fundiofis as Ebe330, but does not harve | 
muflhemulatlonL The USUAL 30D is ANSJ X3.84 compatiMa 
EfVSLJOOBH ANSI X3.84,12" Green $1Q950Q fOflS.M | 

BVVSL3355N Green 12" CKT (Sli Wt 41 lbs.) 31280.00 $885.00 
IVVm»14fiNerecrt14"CRT(Sh WT41 lbs) $1250.00 $fl4a.D0 


TELEVIDEO 



■VPOBTL19Z5Z P w/2nd page memory kit FREE (A $95.00 Value) $7Zt.OO 
BVPDBTWBSIMP w/2nd, 3rdl 8. 4lti page memory kit FREE $928.i0 
(A 2S5.00 Value) (above iten^ 37 lbs each) 


BVTLVIfO 80 coL terminal (37 lbs) 
BVTIVITD 14" BD7132 col. terminal (40 M 


$568.15 

tlDIB.IH 


UDERTY ELEaRONIO 


BVUBF50 Freedom 50 (Sb WL 30 lbs) 

ADDS 


$599.00 $474.00 


Viewpoint 3A+ (30 )bs.) 


$695 00 $575.00 


QUME 



Bronnoz 

irONLIDZAII 
bvqhfiqo 
BV ORE 104 
nfHEIOSAII 


$550,00 

$505,00 


80 Cokjirm Green [Sh. WL 30 IbaJ 
80 CdkJmn Amber (Sh, WL 30 lbs) 

80/132 Column Green (Sli WL 30 lbs.) $705,00 
22 function key. 80 poi Green {30 lbs.) $744 lOQ 
22 functidn key, 80 cxil. Amber (30 lbs) $785,00 


ORDER TOLL FREE CfiOO) 523-5922 - CA AK, HI CAU C^iO) 709-5111 Cirefe 374 on inquirj 















































PRIORITY ONE ELECTRONICS 


I HEWLETT CALCULATORS AND 
I PACKARD HANDHELD COMPUTERS 


1200 BAUD MODEM SALE! 


U.S. ROBOTICS 


HP^75C Computer O Softwore 


IIIF7SC Portage Damputer lbs,) 

IhPDIH) 75-150II VisiCalC* 

I nn>a075-1 »01 e Formatier 

IKPODOTS-ISHU ^FaltiPac 

I ltRNtt7S'1S(nz Surveying Pac 


5749.00 

!igoD 
$g5.cn 
fMS.M 
fzgs.tn 


I HF1Kn75-15Q3S DataCornmunicatipns Pac SI45.00 

IIC/CV HANDHELD COMPUTEfl SYSTEM 


IMMIC 

Ihmjcv 


Handiheld compitter 
HandTield computer 
w/5x tbe mernoFy 
HPflZimA Cartf reader 
Hn21S3A Optical Wanct 
HPflZlilA Casseltc {Mve 
Hn2)02A Tlicnmal Primer 
IIPB2IQ3A Video Ifiterlace 

(Shipping Wetghts on atxwe 


SI 95 00 5f 50.00 
$?75.00 52 f 0.00 


S105 OO 5250.00 
S125.D0 5 OOpOO 
$450 00 5549.00 
S4S00D 5549.00 
S225.Q0 5f 79.00 
ilems: 5 lbs eactil 



PASSWORD 
1200 DAUO 
Auto Originate/ 
Auto Answer 


f irt innbir 


lilt fTlci On- PHci 


ENHANCEMENT MODULES: 


lHPS21$0A HP-fL modLile 
iHnZWOA Quad RAM module 
IHPR215IA Extended functicns/ 
merriary module 
|HP02I01A Exl memcHy module 
IhPSZIOZA Timempdule 


$125.00 595.00 
S 75.00 559.00 
S 75.00 559.00 


ilPOBPASSTf to Password Modem w/Com- f 528 OO $379.00 
munication Srrftware S" CP/M* 

tfPD BPASSniS Password Modem w/Com- £528.0 Q $37 9.00 
munication Software 51/4" Ap^rie 

SVPD BABIALHIR Aulu Dial 212A Modem £87800 $495.00 

w/Cummunicatiorr software 8" CP/M* 
BUPOBADiALTElSALito Dial 212 A Modem £87800 $405.00 
w/Communicatioo software 514" Apple 


RtXON 


1200 

BAUD 

AUTO DIAL 



DIRECT CONNECT MODEMS NITH ID NUMBER MEMORT 

Part Nun her Diterlpllni UM PTke Our n^ce 


BlilAB212A 1200 Baud Stand AicrteLinil £495.00 $475.00 

»iSttPC212A 1200 IBM PC"* modem [2 lbs.) £495.00 £475.00 

BlOIXPCCOlil IBM PC" Modem Software (1 lb) | $0.00 

BVPOBBIXI BIN IBM Modem & Soltware Together (3 lb&) $530.00 


D.C HAYES 


BVDCHfMOOP 

BVQCHOZBOP 

BIDCNOSODP 

BraCHOIOOP 

BIDCNEHIDOP 


1200 Baud Smartmodem 
300 Baud Smartmodem 
CbronograpK 
MicroModefTi 100 
MicrbModem li 


$09500 $514.95 
$279.00 $229.00 
$24800 $199.00 
$399.00 mO.DO 
$37800 £299.00 


MURA 300 DAUO DIRECT CONNECT 

RS232 C Interface 
FuQ Duplex 
Bell 103 compatible 


$ 79.00 


List Prloe OUII PitCE 


BTMUHIHIOD D-SOO baud mcidem (2 lbs ) 

BVCNPBSZaZBF R£232 Cable 


$9955 $70.00 
$19.05 


$ 7500 559.90 

£ 75.00 $59^00 


INTRODUCING THE LOW COST 


|ld9Wir4=l| 


tShrDEMng Weigfiis un above rtoms: 1 lb. eacti) 

|« flow carry Iho complete line cf sorios 40 
App/icerron Pacs and Sololron OooJrs 

HP-IL PERIPHEHAiS 
For HMICVaKf^TSC 


rt Nd. Bfiscriptloi 

Ult Price 

Our Price 


Operation 

BrntOBA HP-IL Interface 

$125.00 

S fia.oo 

m 

Resistance to 

included in MP-7SC 

HPB2tS1A Digital Cassette Drive 
HPBZt76A Digital Cassettes (lo pack) 

$450.00 

$S49,D0 
£ «S,0D 

m 

32M 

2000 Hour 

}in2tB2A Thermal Prlntei/Plotter 

£450.00 

$349.0D 


Battery Ufe 
Diode Test 

HnziZSA Thermal Printcf Paper [8 rplls) 
NnZtBBA yideo Interface 

$225.00 

£ 10 JO 
$17B.Da 

m 

MPB2t84A RS-232 Serial Interlace 

£285.00 

mo.oD 

• 

VDE. UL Usted 

Hn2165A GPTO Interface 

$285.00 

$Z4B.DD 



Analog Bar Graph 
3200 Count LCD Display 
Fast, Autoranging 
Simple. Single Knob 



3 Models/^ Dask Accuracies 
SVFIU73 0.7% Accuracy $85.00 


BVRU75 0.5% Accuracy $99.00 
BVFIU77 0.3% Accuracy $ 129.00 

tSbippliig weigtrts: 5 Iba each} 

BVFLUC7D Vinyl Case $ 3.00 

BIFLUC71 HoEstcr $ 9.00 

{Included with FLU77) 


lERIES 10 PROGRAMMABLE CALCULATORS 


Scientific 

f HP^11C Adv. sdertrfic 
r HP-12C Adv. rirtancial 
f HP-15C Adv. set. w/matrix 
lir HP^ISC Digital & Compuler science 


£ 70.00 559.90 
$ 90.00 579.00 
$12000 599.90 
£120.00 599.00 
$120.00 599.90 


IShdppirxi Wrsiqhia on aboue calculators 3 lbs oacli) 


12 "HGD COLOR VIDEO MONIOTRS 51 / 4 '' FLOPPY DISKETTES 


^XAXyAINI 


\C SURGE PROTEaORS 
FOR YOUR COMPUTER 




Uil Price Dhr PHcc 


BnAXR B B1 Med mm Reselu1ion/310 £399 00 $$7B.DD 

BtTTAXREBS Super High Re5/B3D lines £889.00 QO 

Sblf ping WBigbt mm. 


INTERFACE DOARDS AND CABLES 


THE LEMON™ SOURS SURGES 

Pirt Nb. _ PcicriptiaH _ Utl Price Ouf Prtue 

BVEPOLEMON 6 DUtlei wall mount $59.95 $44.95 

BVEPOUME 6 outlet 4^^' cord 89.5D $60.95 

w/power switbti 


BTTAXAPniZBBB RG B inlertace fer Apple II $ 141 DO 

BVTAMtlPBB RGB 80 col Int. ^.pple He $198.00 
BVTAItBIMISB RGB cable lor IBM PC 
BVTAJUtfiBAPL BG B cabie fur Apple I le and 111 

SNpping wei^t 1 lb on each 






TEATURES: D* 

• Includes leinfwcement rmg • Wrile protect with taba 
« 10Q% Surface tested * Lifetime warrar^ly' 


SINGLE SIDED 


46 TEACKS — 
DOUBLE DEHSm 


ARB ERINS IHFBRIIJITIBN 
imiL15[4DI Soft Sectrv 
ewtiTBrno io sector 
BIBLT5I41D 18 Sector 


1 BOX 
QF 10: 
2 

BOXES: 

10 

BOXES: 


5 25.00 
$ 40.00 
$ 180.00 


{Shipfjing Waight 4 Itjs. each} 


PRIORITY 



BVUiTbZNDI Sett sector, 40 tracK 2 &ided 
BVBLI1241D 10 seotu. 40 track. 2 eMed 
BraLl£24l8 18 sector, 40 track 2 sided 

1 BOX on 0 Z BOXES 10 BOXES 


$35.00 $60.00 $280.00 

(Shipping weights: 1 lb. per box) 


ELECTRONICS 




EM1-RF1 FILTERED ACSUR<aE PROTECTOR 

BVfFPOftlllSE 6 outlet AW* cord $139.95 $134.96 


BVfFPOftlllSE 6 outlet AW* cord $139.95 $134.06 
w/power switch 

BVEPDPEACIf 6 outlet wall mount $97.50 $ 74.96 

(Shipping Weighli: 4 lbs. eaCh} 


9161 Deering Ave.,Charsworth CA 91^11 

ORDER TOU FREE ffiOO) 420-5922 - CA, AK. HI CALL (213) 709-5111 

Terms. U.S VISA MC, 0AC. Check, Money Order, U.S F^ndsOnly. CA re5MlEnts.<idd61it% Sales Tax. MINIMUM PREPAID DROEF $1 £0D. Incrtije MINIMUM SHIP¬ 
PING $ HANDLING ot $3.00 ter the lirst 3 plus 401 lof each addilinnal pound. Orders nveir 50 lbs. sent Irelght cnilecL Just in case, please rndurle phpne nufirber 
Prices subjecl id diangg withqui naiice. Wb will do our best Id maintain prices Ihfough October, 19&3. ManyquarEitiPS are limits. Sniry, no rainchecks, no relunds or 
CKchanges on sate merchaidise. Credil Cardof-rJers will be charged appropriate freight Sale puces for prefxand ortterscnly. We are not responsible lor Typographical errar^ 


RETAIL STORE PHONE NUMBERS: CChotsworth::) 709-5464 - Clrvine:') CTM*) 660-1411 


70 SERIES DMM! 



















































FAST PRECISION 
A/D FOR APPLE ll« 

* 40,000 SAMPLES / SECOND 
DATA ACQUISITION RATE 
12 BIT RESOLUTION 
*0,1% ACCUFtACY 
“ a ANALOG INPUT CHANNELS 
‘ REMARKABLE PRICE S375 

ALSO: LOW-COST PRECISION A/D 
12 SAMPLES/SECONDS 195 

ACCESSORIES 

2C:hannel thermocouple thermometeb 
1" centigrade accuracy . $135 
6 channel thermometer .$15S 

16CHANNEL multiplexer.S160 

1 -4 C HANN E L OU TPU T CONTROLLER CAL L 

LAWSON LABS, INC. 

5700 RAIBE ROAD 

COLUMBIA FALLS, MONTANA 59912 
406 387-5355 


65 

years worked 40 
retirement benelils 0 

Ths U,S, Deparlment of Labor has a free 
booklet that will help you answer these 
questions and a lot more. Send for It today. 

PenatonSr Consumer Information 
Center. Pueblo, Colorado eiOa? 

U.S. Department of Labor 


Circle 555 on inquiry card- 


HOOKING IN 
THEUNDiRGflOUND 
BULLETIN BOARD WORKBOOK 
FIRST TIME BETWEEN TWO COVERS 
'e3-'fi4 EDITION (Periodic Updates) 

No matter what type of computer you awn, this 
book will get you on-IEne TODAY! 

Complete information on computer bulletin 
board systems Including’ 

• What they are land what's happening). 

• Kinds ot Information available. 

• Public domain syslems. 

• Free software (and how to get yours), 

• Bliti course Ir) telecomputing. 

• Buyer’s guide to modems. 

Over 400 verified Nstings. Period 1 cally Up* 
dated, Omllne Logbook. Electronic Mall 
Address Book. 

SI4.95 P-P. Make checks payable to:: 

Computer Food Press 
Div, of Coitrane & Beach 
31754 Foxfield Dr. 

Westlake Village, CA 91361 
l^^_l (213] 462-0888 

Visa srtd MasJefcard .AcceptetS. 


TlflcdOMM -A CampiBte Veraalile, UaBf-friandly & 
T Bidcxjmifiunical iny 

ELECTRONIC MAIL 

for 

. CAW. Conww. 




Sj]«ci4i intrwjwctwy Pric*; lUSfl 

- WORD PROi:ESSaR 


L 4 tBd PriEt; fWM 


SpacliJ mi^ediKiorv f%icB SM 

TtirlHVlHJS^^—Frak CDnokilling A Cuplprna.d Drivm. 


EBtaphofi. link#. Priu HVff 
TiJeI |J *1 Proflrtirt. %H1IB UDils. Rnta: SW 

Internetiofial ComputerE & TetacQfnmmnicEnioria, lt»t. 
332 Hungerford Drive. IG-B. flnckville, MD 20050 
OQt) 251 0062 


0" DISKETTES ALSO AVAILABLE 

TOP QUALITY 

SVn DISKETTES 

SPECiFY SOFT. 10 Of 16 SECTDftS 

• wal>Mh_ 

SSDD(M13A411X| 23.00 112.00 210.00 

DSDDfM14A4t1X]' 30.00 146.00 2a6.CX] 

• Central data_ 

2200 106.00 210.00 
30.50 147.00 290.00 


SSDD (CDCt 242*00) 
DSDD {GDCI 244-00) 


SSOD (3M 744D-0) 
DSDD i:3M 745-0(1 


^DDtMD525-0l-l815e) 25.20 
DSOD(MD55&0l-iei&8) 36.50 

• mcuceil. 

SSDD (MAX-MD-1M) 28,96 

DSDD (MAX-MOZ'DM) 39.00 


109-00 213.00 

150,00 295.00 


124,00 245.00 

lao.oo 356.00 


140.00 270.00 

192.00 300.00 


SSDD{DYS 104-ID) 
DSDDjDYS 1Q4-2D) 


177.00 

20200 


350-00 

400.00 


CALI- TOLL FREE ft0[FB24-78SS 

(VISA, M,C..COD. ORD€«0ONLY) 




■ CHECKS M.O., VISA, 

M.C.—ADD *2.00 SHIP 

■ CA. RESIDENTS AOO 
6% SALES TAX 

1 SURCHARGE ON ORDERS 
SHIPPED OUTSIDE USA 

lD«aleir tnqulriee Invited* 


P.O. non. 3504 
SrtrtllTOOfl, Cfl 550/q, 
E52.4E10 


Cire!© 556 on inquiry card. 


BIG SALE 


SOURCESOFTWARE 


CALL .... GOODWILL ELECTRONICS CO. 


PrpfEssionai-quaiity, CP/M ccmpaliblc 




Z80 assembler accepts standard Zilog 


1 APPLE HARDWARE | 


mnemonics as well as 19 pseudo-ops- 


Btcck 


prinls a sorted symbol table, and can 




read from multiple input files Modular 


JW IO> *I1H OioCTHil m-BU— il * HnnJnirt . »irB 


structure allows easy revision as a 


Art kOff EHUh .fjit-wuuu^rnllw Sill 

4VI Lm CUfnltk to Plwto :iu 


croas-assemibler 


riM ia-r>Hii nwHior mil 


Complete souce listing with detailed 


*K» 301 *0 CelwiFi oinJi iSU 


lutorial on theory ol assembfers is con¬ 


Art 307 cmj. . 130 


tained In a 200-page manual Profes¬ 


MU‘jm mfe lteanlriOlDi . SB 


sional techniquesfully explained include 


AW aOA rn-mtrtf-IR!r-3371 

AW 31^ TtAAAUhirdlLiAflll^ . AD 


Radix 40 binary search, expression 


Art SOU l>Miitai iwa BS 


processing by recursive descent, etc 


AW S07 AP1.S (WYHortll 


Source code also avatiable on a standard 


AW 3ffl! miui SS 


format 8 ' SSSD disk 


am SM Bu^n.Mifd SB 

AW 310 Fotrtr^uppi^lw AW 101 


Manual with listing S25 




Manual and 8" disk S50 


rtn Kcapl Vlu. MiKw Oinva cBiM liH) C O 5 Ca rMidliiii Mri Tu. 




t3i;!0K»lliiiiait,i..Milat well HkMKNiaL 


fForeign jrders add SSsuffKb S10 aiffnail) 




0<ing 




PO Box 208 


eogOWlLL ELECTRONICS CO. 


Bed Bank, N J 077D1 


IBBDI CPiSraHAW BLVD 


^20^} 530-7245 


TlOflHANCE C* SQSIM 

iDid; 


NJ res 1 deni5 please add sales taji 


Circle 557 on inquiry card. 

C 

circle 262 on inquiry card. 

C 


rANNmRSARY 

CHniSTMAS SPeeiAL 

•k DRAWING FOR A FREE ★ 


/?=: 




■ ^MflUTeRS ■ 

i''. ■ MAtLOROfefiSOMliV 
24 W<iuta-^7'fMy4 , 

H»y»s Sitiir^diatR 

^LigQo ee? R® 


r 1 


FOR DETAILS a OUR FREE PRfCE LIST 
CALL, 'WRITE OR USE Fl/S# 


CircfB 556 on Inquiry card- 


BG BANK 64S 

FLEXIBILITY! 


lUrPM -CDOS-MULTI-USER 
EXTENDED TRACK BUFFERING 

SHWULTANEQUS MEMORY ACCESS PgATURES 

• B/ie aiT data transfers . 4 INDEPENOENT 16K xs 

(or SK X 16) BANKS . ADDRESSABLE OH 1 9K BOUNp 
ARIES* 2K DESELECTS fQR EACH BANK * EX¬ 

TENDED AODRESSSHG - FHAHTOM* reseton/off. a 
IWHil * IEEE Bee/S-lOO i CnOMEMCOCOMPATrBLE 

* DEALER, OEM CALU 5 BOARDS = 7 USERS 


OPTION: LUHIUM BATTERV BACKUP: Un-lue POWEB- 
FAIL-SEHSE Ci^CuH Urtd Lithium. Uflttefy bMdwb prcicesBDf to 
sitvfl register lufounatlon and disntJs boaid before POWER 
Failure CRASHES memory (JSfl). 


BG COMPUTER APPUCATIONS, 206 BrooKaide. 
Bryan, Te?ias 77601. inlematlorial Ordera Add 30%. 

(4091-775-5009 


Circle 559 on inquiry card. 


Circle S32 on Inquiry card- 


Circle 560 on inquiry card. 















































JDR SUPER SPECIALS! 



OKI msmssszRS 

MICROPROCESSOR 
COMPATIBLE 
CLOCK/CALENDAR CHIP 

3.95 100/3.25 ea, 

32.768KHZ XTAL .95 

OTHER GRVSTALS 

3.579545MK2 .95 

S.OGSSMHZ 1.95 

10.43ZMHZ 1.95 


VOLTAGE 

REGULATOR 

Tl PaRT#UA78M05C 

STANDARD TO-220 CASE 
5 VOLT AT 500MA CAN BE 
USED AS 7305T IN MOST 
APPLICATIONS 


I COHNECTORS 

P-16 IDC DIP—PLUG 
E-34 IDC EDGE CARO 
p-Tfl DIP ^HEADEH■■ 
C-ieDJP “HEADER” 
p-ST PC EDGEXARD 
ZSPC/P VERTICAL 
pC-MOUNT 
2SPC/S VERTICAL 
►C-MOUNT 

[ TRAHSISTORS 

b904 TO-92 m 

B906 TO-92 101 

|2222 TO-92 101 


ligSG $14999 

tb storage * 1 Mb Storage 
DD ★ DS/DD 

★ 80 Track — 96TPI 

★ 6 ms — track to track 

★ 5 V 4 " — Standard 
Format 

★ 90-DAY GUARANTEE 

SALE ENDS SEPT. 30,1983 


CERAMIC 

MOnOLITHIC CAPS 
AT THE PRICE 
OF DISCI 

UF-MONO 100/12 

f7UF-MONO 100/11 

UF-MOMO 100/lfl 

PRIME LED*$ 

MBORED 100/ a 

MBO YELLOW 100/12 

MBO GREEN 100/12 

62-7760 10/ 7 


MEMORV 

2102L-4 4&ONS-LP 

2111L 450NS-LP 

2112 4S0NS 

2114 4S0NS 

2114-25 250N& 

TMS4027 250NS 

SPECIAL 

TMSa060/2107 

4098 K 1 DYNAMIC 
RAMS Tl OR INTEL 
YOUR CHOICE 


MICROPROCESSOR 

ZOO A-CPU 

3.95 

ZHOA-CTC 

3.95 

zeoA-pio 

3.95 

ZaCA-SID/l 

12.95 

zoo A-DART 

6.95 

8086 16-BIT 5MHZ 

19.95 

68A00 CPU 1.5MHZ 

2.95 

6SA10 RAM 1,5MHZ 

1.95 

68A2t PIA 1.5MHZ 

2.95 

68A50 ACIA1.6MHZ 

2.95 

6520/6620 PIA 

2.95 



SPECIAL THANKS 
TO fflAn FOR HIS 
RECEHT SOFTWARE 


WHICH WILL ERABLE 
JDRTUBETTERSEiniE 
OUR CUSTOMERS 


LINEAR I.C.S 


HARD TO FIHD BLACK 
CQNDUGTIUE FOAffl 

14" X 26'- SHEET IS 

12" X 13" SHEET E 


DISK CONTROLLERS 


CRT CONTROLLERS 

opesso 19.9^ 

CRT5027 9.9i 

CRT6037 9.9J 

O-RAM COnTRDLLERS 


uisn our 

EXPAIIDED 
. Rotaii Store 
HEW SATORDAV 
HOURS 10-3 




JDR Microdevices 

1224 S. Bascom Ave. • San Jose, CA 95128 
(408) 995-5430 • Telex 171-110 

4 19S3 JDR MICRODEVICES, INC. 


VISIT OUR RETAIL STORE 

HOURS: M-W-F 9-5 T-Th. 9-9 Sat. 10-3 

PLEASE USE raup CUSTOMEP NUMBER WHEN OROERINa 
TERMS; For thipping Inctudo $I lor UPS Ground or S3 tor UPS eiu« 
Label Air. Iternk over 5 pouitdi require addlllonal ibtpplng chargee. 
Foreign orders. Include lurflclent emounl for ehlpplrig. There it s $10 
minimum order. Bey^ Area and Lot Angelei Cdunllee add Sales 
Tax. Olher California reiidenle add 5^ Salee Tax. We reeerve the 
lighl la aubilltule manulactirrer. Not reepooeible far typographical 
errors. Prices ere suhlecl to change without notice. We will match or 
beat any competitar'a ^ce furovlded it li not below aurcael. 


Circle 246 on inquiry card. 


BYTE October 1953 663 










5.95 

6.95 

17.95 

24.95 

3.95 

5.95 
1195 

29.95 
CALL 

39.95 
09.95 

6.95 

7.95 

6.95 

29.95 

39.95 

39.95 

24.95 
24.95 


^ fll 

ftn 64K DYNAMIC $1(95 T 

MM9n 1 ft Sm! 

HI 

U*! 200 NS V5|WW 1 

IIIIII^U 1 D 200 NS '^■1 ” 


STATIC RAMS 


I 2101 
I 5101 
I 2102-1 
I 2102L-4 
I 2102L-2 

I 2111 
I 2112 

I 2114 
I 2114-25 
I 2114L-4 
I 2114L-3 
I 2114L-2 
2147 

TMS4044-4 
TMS45J44.3 
TM94044-2 
i MK4110 
I TMM2015-200 
I TMM2016-156 
I TMM2016-109 
I HMfi116-4 
NM0116-3 
HME116-2 
liM61ieLP-4 
HM6116LP-3 
KM6116LP-2 
1 Z-S132 


256 % 4 
256 X 4 
1024 K 1 
1024 X 1 
1024 X 1 
256 It 4 
250 1 4 
1024 X 4 
1024 X 4 
1024 X 4 
1 024 X 4 
1024 X 4 
4096 X 1 
4096 X 1 
4096 X 1 
4096 X 1 
1024 X 8 

2040 X a 

2040 M B 
2040 X 0 
2040 X 0 
2040 X 0 
2048 X 8 
2046 X 6 
2048 X 8 
2048 X 6 
4090 K 0 


LP - Law Powfif 


(450na) 

j 450ns) (cm 04) 

{45Dna) 

(450ns)(LP) 

(250ni) (LP) 

(450ns) 

(450ns) 

(450ni) I 

(250ns) 6/ 

(450nt) (LP) 8/ 

(300ns} (LP) 6/ 

(200ns) (LP) 8/ 

(5 5 ns) 

(450 ns) 

(300ns) 

(200ns) 

(25Dns) 

(200ns) 

(150ns) 

(100ns) 

(20Dns} (cmaa) 

(150ns) (cmos) 

(120na) (cmas) 

(200ns) (cmos)(LP) 

(150ns) (cmos)(LP) 

(120ns) (cmosHLP) 

(300ns) (Ostat) 

Oslal Qua si-Static 


DYNAMIC RAMS 


TMS4027 

4096 X 1 

(250ns} 

1.99 

UPD411 

4096 X 1 

(300 ns} 

3.00 

MM 5280 

4096 K 1 

(300 ns) 

3.00 

MK4108 

8182 X 1 

(200na) 

195 

MM5298 

6192 X 1 

(250 ns) 

IBS 

4116-300 

16384 X1 

(300ns) 

8/1175 

4116-250 

16364 X 1 

(250ns) 

8/11.95 

4116-200 

16384 X 1 

(200na) 

8/12.95 

4116-150 

16384 X t 

(I50ns| 

6/14.95 

4116-120 

15384 X 1 

(120 ns) 

8/29.95 

2118 

1E3B4 X 1 

(iSOns) (5v) 

4.95 

4154-200 

55536 X 1 

(20Dns) (5v) 

5.95 

4154-150 

65536 X 1 

(ISOns) (Sv) 

6.85 


5V single 5 volt supply 


EPROMS 


1702 

256 X 8 

(lua) 


4.50 

2708 

1024 X 8 

(450ns) 


3.95 

2758 

1024 X 8 

(450na) 

(5v) 

5.95 

2716 

2048 X 6 

(450ns) 

(5v) 

3.95 

2716-1 

2048 X 8 

(350ns) 

(Sv) 

S.9S 

TMS2516 

2048 X 8 

(458n$) 

(5v) 

5.50 

TMS2716 

2048 X 8 

(450 ns) 


7.95 

TMS2532 

4096 X 8 

(450ns) 

(5v) 

5.95 

2732 

4096 X 6 

(4 50 ns) 

(Sv) 

4.95 

2732-250 

4096 X 8 

(25Qns) 

(Sv) 

6.95 

2732-100 

4096 X 8 

(200na) 

(Sv) 

11.95 

2764 

8192 X 8 

(450ns) 

(Sv) 

9.95 

2764-250 

8192 X 6 

(2S0na) 

(Sv) 

14.95 

2764-200 

8192 X 6 

(200ns) 

(Sv) 

24.95 

TMS2564 

8192 X 6 

(4&0ns) 

(Sv) 

17.95 

MC66764 

8192 X 8 

(450ns) 

(5v)(24 pin) 

39.95 

27128 

16384x8 

Call 


Call 


5v - Single 5 Volt Supply 


EPROM ERASERS 


PE^14 

Timer 

Capacity 

ChJp 

6 

In ten si ly 
(uW/Cm^) 

5,200 

83,00 

PE-14T 

X 

6 

5,200 

119 00 

PE-24T 

X 

9 

6JOO 

175.00 

PL-265T 

X 

20 

6,700 

255,00 

PR-125T 

X 

16 

15,000 

349,00 

PR-320 

X 

32 

15,000 

595.00 


Z-80 

2.5 Mhz 


8000 


zeo-cpy 

Z80-CTC 


Zeo-OART 

1D.05 1 

Z80-DMA 

14.95 1 

zeo-pio 

4.49 1 

Z80-SIO/Q 

16.95 1 

Z80-SIO/1 

16.95 1 

ZBO-310/2 

16.95 I 

Z80-S1O/9 

16.95 1 

4,0 Mhz 

ZSOA-CPU 

4.95 1 

ZBOA-CTC 

4.95 1 

ZBDA-DART 

11.95 1 

Z80A-DMA 

16.95 1 

ZSOA-PIO 

4.85 1 

Z80A-SIO/a 

16.95 1 

Z80A-SIO/1 

16.85 

Z80A-SIO/2 

16.95 

Z8aA-SIO/9 

16.95 

6,0 Mhz 

Z8DB-CPU 

119S 

ZeOB-CTC 

13.95 

Z80B-PIO 

13.95 


Z60S-OART 19.95 | 

ZILOG 

Z6132 34.35 I 

LZB671 39J5J 



'"crystals"^ 

32-768 Ithi 

1.95 

1,0 mhz 

4,95 

1.6432 

4.9S 

2.0 

3.95 

2.097152 

3.95 

2.4576 

3.95 

3.2760 

3.95 

3,579535 

3.95 

4.0 

3.95 

5.0 

3.95 

5.0688 

3,95 

5.185 

3.95 

5.7143 

3.95 

6.0 

3.95 

6.144 

3.95 

6.5535 

3.95 

8.0 

3.95 

10.0 

3.95 

10,736635 

3.95 

14.31816 

3.9S 

15.0 

3,95 

16.0 

3.95 

17.430 

3,95 

18.0 

3.95 

18.432 

3.95 

20.0 

3,95 

22.1184 

3.95 

^32.0 

3.95 


^ CRT 


CONTROLLERS 

6845 

14.95 

88B45 

19,95 

HD46S05SP 

15.95 

6847 

11,95 

MCI 3 72 

6.95 

68047 

24.95 

9275 

29.95 

7220 

99,95 

CRT5027 

39.95 

CRTS037 

49.95 

TMS9918A 

39.95 

pa 350 

49.95 



KEYBOARD 
CHIPS 

AV5-2376 11.95 ' 

AYS-3600 11.95 . 

I AY5-36fiOPftO 11.95 J 


8035 

6039 

IN5-S060 

INS-0073 

8080 

8065 

a085A-2 

0065 

8067 

8088 

8089 

8155 

H155-2 

5156 

8185 

6185-2 

8741 

8748 

6755 


8200 


B202 

24.95 

8203 

39,95 

8205 

3.50 

8212 

1.80 

8214 

3.85 

8216 

175 

8224 

2^5 

8226 

180 

8228 

3.49 

8237 

19.95 

8237-5 

21,95 

8238 

4,49 

8243 

4.45 

8250 

10.95 

8251 

4.49 

8253 

6.95 

8253-5 

7.95 

B25S 

4,49 

6255-5 

5.25 

8257 

7.95 

8257-5 

8,95 

8259 

6.90 

8259-5 

7.50 

8271 

38.95 

8272 

39 95 

8275 

28.95 

8279 

0.95 

8279-5 

10.06 

8282 

6,50 

8283 

6.50 

8284 

5,50 

8286 

6.50 

8207 

6.50 

8288 

25.00 

,8209 

49.95 


Disc 


CONTROLLERS 

1771 

16,95 

1791 

24.95 

1793 

26.95 

1795 

49.95 

1797 

49.95 

2791 

54^5 

2793 

54.95 

2795 

59,95 

2797 

59.95 

6843 

34,95 

8272 

39.95 

UPD76S 

39.95 

MB8876 

29.95 

MB0877 

34.95 

1681 

17.95 

^2143 

16.95 



fCONNECTORSl 

nS232 MALE 2.SB | 
PS232 FEMALE 3.25 
RS232 HOOD 125 I 
tS-lOO ST 3.95 J 


JDR Microdevices 

1224 S. Bascom Ave. • San Jose, CA 95128 
(408) 995-5430 • Telex 171-110 


6800 ^ 

6&00D 

59.95 

6800 

3.95 

6802 

7.95 

8808 

13.90 

6809E 

19.95 

8809 

1195 

6810 

2.95 

6820 

4.35 

6821 

3.25 

6828 

14.95 

6840 

12.95 

6843 

34.95 

6844 

25.95 

6045 

14.95 

6847 

1195 

6850 

3.25 

5852 

5.75 

6860 

9.95 

6062 

1195 

6875 

6.95 

6880 

2.25 

6883 

22.95 

68047 

24.95 

68488 

19.95 

6600 

1MKZ 

68B00 

10.95 

68602 

22.25 

68B09E 

29.95 

58B09 

29.95 

88610 

6.95 

5BB21 

6.95 

68G45 

19,95 

88B50 

5.95 

68B00 

2 MKZ 

_^ 


74LS00 


6500 

1 MHZ 


5502 

4.95 

6504 

6,95 

5505 

8.95 

6507 

9.95 

6520 

4.35 

6522 

7.95 

6532 

9.95 

6545 

22.50 

65St 

1185 

2 MHZ 


6S02A 

6.95 

6522A 

9.95 

6532A 

1195 

6545A 

27.95 

6SStA 

11.95 

3 MHZ 


6S02B 

14.95 


UARTS 


AV3-1014 

6.95 

Ay5-1013 

3.95 

Ay3-1015 

6.95 

PT1472 

9,95 

TR1602 

3.95 

2350 

9.95 

2651 

8.95 

TMS6011 

5,95 

IM6402 

7.95 

IM6403 

8.95 

FNS82S0 

10.05 


GENERATORS 
0IT RATE 

MC14411 
BR1941 
4702 

COM5016 
COM8116 
MM 5307 


11.95 
1195 

12.95 

16.95 

10.95 
10.95 


74LS0a 

.24 

74LSt73 

74LS01 

.25 

74LS174 

74LS02 

.25 

74LS175 

74LS03 

.25 

74LS101 

74L904 

.24 

74LS1B9 

74LS05 

.25 

74LS1iO 

74L908 

.28 

74LS191 

74LS09 

.29 

7418182 

74L910 

.25 

74LSli3 

74LS11 

.35 

74LS194 

74L912 

.35 

74LS195 

74LS13 

.45 

74LS195 

74LS14 

.59 

74LS1S7 

74LS15 

.35 

74LS221 

74L920 

.25 

74LS2flD 

74LS21 

.29 

74LS241 

74L922 

.25 

74LS242 

74LS26 

.29 

74LS243 

74L927 

.29 

74LS244 

74LS28 

.35 

74LS245 

741930 

.25 

74LS247 

74LS32 

.29 

74L824B 

74 L 933 

.55 

74LS249 

74LS37 

.35 

74LS251 

741938 

.35 

74LS2S3 

74LS40 

.25 

74LS257 

74LS42 

.49 

74LS258 

74LS47 

.75 

74LS259 

74L948 

.75 

74LS260 

74LS49 

.75 

74LS266 

74LS51 

.25 

74LS273 

74LS54 

.29 

74LS275 

74LS55 

,29 

74LS279 

74LS63 

1.25 

7413260 

74LS73 

.39 

74LS263 

74LS74 

.35 

74LS290 

74LS7S 

.39 

74LS293 

74LS76 

.39 

74LS295 

741576 

,49 

74LS296 

74LS83 

60 

74LS299 

74LS&5 

,69 

74LS323 

74LS86 

.39 

74LS324 

74LS90 

.55 

74 L9352 

74LS91 

.09 

74LS353 

74LS92 

,55 

74L9363 

74L$93 

,55 

74LS364 

74LS95 

.75 

74 L9365 

74LS96 

.09 

74LS366 

74LSI07 

.39 

T4L3367 

74L9109 

,39 

74LS368 

74LS112 

.39 

74LS373 

74LS113 

,39 

74LS374 

74LS114 

.39 

74LS377 

74LS122 

.46 

74LS37e 

J4LS123 

.79 

74LS379 

74LS124 

2.90 

74LS365 

74L9125 

.49 

74LS386 

74LS126 

.49 

74LS390 

74L9132 

.59 

74LS393 

74LS133 

.59 

74LS385 

74LSI36 

.39 

74LS398 

74LS137 

.99 

74LS424 

74LS138 

.55 

74LS447 

74LS139 

.55 

74LS490 

74LSI45 

120 

74LS624 

74LS147 

2,49 

74LS640 

74LS148 

1.35 

74LS645 

74LSI51 

.55 

74L5668 

74LSt53 

.55 

74L3669 

74LS154 

1,90 

74LS670 

74L9155 

69 

74LS674 

74LS156 

,69 

74LS682 

74LSI57 

.65 

74L3683 

74LSI58 

.59 

74LS6B4 

74LSI60 

.60 

74LS605 

74LS16t 

.65 

74L8688 

74LS162 

.69 

74 1 5689 

74LSI63 

.65 

74LS783 

74L&164 

.69 

81LS95 

74LS16S 

,95 

81L996 

74LS166 

195 

B1LS97 

74LS168 

175 

81LS96 

74LS169 

175 

25LS2521 

74LS170 

1.49 

25LS2560 


1983 JDR MICRODEVICES. INC. 


FUNCTION 

MC4024 3.95 I 

LMS66 149 

XR2206 3.75 

5038 3.95 J 


VISIT OUR RETAIL STORE 

HOURS: M-W-F, 9-5 T-Th., 9-9 Sat. 

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORD£ 
TERMS: For shipping Include $2 for UPS Ground or 13 lor UF 
Label Air. hems over 5 pounds require addlUonal shipping c 
Foreign orders, include suFficienl amounl For shipping. There 
minimum order. Bay Area and Lot Angeles Counties add 
Tax. ether CilUornla realdenls add 6 ‘’.'p Sales Tax. We rese 
right to iubstitule manuracturer. Not responsible far typopr 
errors. Prices era subject to change without notice. We will m 
beat any competitor's price provided it Is not below our cost, 


664 BYTE October 1983 


Circle 247 on inquiry car 
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7400 


1 .19 

74132 

,45 

1 .19 

74136 

,50 

1 19 

74141 

.65 

1 .19 

74142 

2.95 

1 .19 

74143 

2.95 

1 .25 

74145 

.60 

1 .29 

74147 

1.75 

1 .29 

74146 

1.20 

1 .24 

741 SO 

1.35 

1 .19 

74151 

.55 

1 .19 

74152 

.65 

1 .25 

74153 

.55 

1 .30 

74154 

1.25 

1 .35 

74155 

.75 

1 .49 

74156 

.65 

1 .25 

74157 

.55 

1 .25 

74159 

1.65 

1 .19 

74160 

.85 

1 .35 

74161 

.89 

1 .35 

74162 

.85 

1 .29 

74163 

.69 

1 .29 

74164 

.85 

1 .29 

74165 

.85 

1 ,29 

74166 

1.00 

1 .45 

74167 

2-95 

[ .19 

74170 

1.65 

.29 

74172 

5-95 

.45 

74173 

.75 

.29 

74174 

.89 

.29 

74175 

.89 

.19 

74176 

.89 

.49 

74177 

.75 

.65 

74176 

1,15 

.59 

74179 

1.75 

.69 

74160 

.75 

.59 

74161 

2.25 

.69 

74182 

.75 

.69 

741B4 

2.00 

.19 

74165 

2.00 

.23 

74190 

1.15 

.23 

74191 

1,15 

1 .23 

74192 

.79 

.23 

74193 

.76 

-35 

74194 

.85 

.29 

74195 

.86 

.34 

74196 

.79 

.33 

74197 

.75 

.45 

74198 

1.35 

.35 

74199 

1.35 

.59 

74221 

1.35 

1.10 

74246 

1,36 

,95 

74247 

1.25 

.50 

74249 

1.95 

,59 

74249 

1.95 

.35 

74251 

.75 

2.15 

74259 

2.25 

.35 

74265 

1,35 

.40 

74273 

1.95 

.50 

74276 

1.25 

,35 

74279 

.75 

.65 

74283 

2.00 

.55 

74284 

3.75 

.70 

74285 

3.75 

2,75 

74290 

.95 

0 1.75 

74293 

.75 

7 .30 

74299 

.65 

9 .45 

74351 

2.25 

0 .45 

74365 

.65 

1 .55 

74366 

.65 

6 1.55 

74367 

.65 

0 1.20 

74386 

.65 

1 .29 

74376 

2.20 

2 .45 

74390 

1.75 

3 .49 

74393 

1.35 

5 .45 

74425 

3.15 

5 ,45 

74426 

.85 

9 .55 

74490 

2.55 


CLOCK 


r 1 

^IRCUtTS 1 





LINEAR 





RCA 


LM301 

.34 LM340 (see 7800^ 

L1M566 

1.49 

LM1900 

2.37 

CA 3023 

2.75 

CA 3083 

1.65 

LM301H 

.79 LM348 

.99 

LM567 

.89 

LM1812 

6.25 

CA 3039 

1.29 

CA 3083 

1.55 

LM307 

,45 LW350X 

4.95 

NeS70 

3.95 

LM1830 

3,50 

CA 3046 

1.25 

CA 3066 

.90 

LM308 

.69 LM350T 

4.60 

Ne571 

2.95 

LM1871 

5.49 

CA 3059 

2.90 

CA 3089 

2.99 

LM308H 

1.15 LM358 

,59 

Ne592 

2.75 

LMia72 

5.49 

CA 3060 

2.90 

CA 3096 

3.49 

LM309H 

1.95 LM359 

1.79 

LM709 

.59 

LM1877 

3.25 

CA 3065 

1.75 

CA 3130 

1.30 

LM309K 

1,25 LM376 

3,75 

LM710 

,75 

LMiaao 

1.95 

CA 3090 

1.10 

CA 3140 

1.15 

LM310 

1.75 LM377 

1.95 

LM711 

.79 

LM1996 

1.75 

CA 3091 

1.65 

CA 3146 

1,95 

LM311 

.64 LM378 

2,50 

LM723 

.49 

ULN2003 

2,49 

CA3160 

1.19 


LM311H 

.89 LM379 

4.50 

LM723H 

.55 

LM28rT 

2.05 





LM312H 

1.75 LM3B0 

.99 

LM733 

.98 

LM2a7fl 

2.25 


Tl 


LM317K 

3.95 LM3e0N-e 1.10 

LM741 

.35 

LM2900 

as 





LM317T 

1.19 LMSBI 

1.60 

LM741N^14 

.35 

LM2901 

1.00 

TL494 

4.20 

75385 

1.95 

LM31S 

1.49 LM3e2 

1.50 

LM741H 

.40 

LM3900 

.59 

TL496 

1 as 

75450 

.59 

LM318H 

1.59 LM3B3 

1.95 

LM747 

.69 

LM3905 

1.25 

TL497 

3.25 

75451 

.39 

LM319H 

1.90 1M394 

1.95 

LM74e 

.59 

LM3909 

.98 

75107 

1.49 

75452 

.39 

LM319 

1.25 LM3B6 

.99 

LM1014 

1.19 

LM3911 

2.25 

75110 

1.95 

75453 

.39 

LM320{we 7900j LM387 

1.40 

LM1303 

1.95 

LM3914 

3.95 

75150 

1.95 

75454 

.39 

LM322 

1.65 LM399 

1.35 

LM1310 

1.49 

LM3915 

3.95 

75154 

1.95 

75491 

79 

1M323K 

4.95 LM390 

1.95 

MCI 330 

1.69 

LM3918 

3,95 

75198 

1.25 

75492 

.79 

LM324 

.59 LM392 

.69 

MCI 349 

1.69 

MC4024 

3.95 

75199 

1.25 

75493 

.89 

LM329 

.65 LM394H 

4.60 

MC1350 

1.19 

MC4044 

4.50 

75494 

.89 


LM331 

3.95 LM399H 

5.00 

MC135B 

1.69 

RC4136 

1.25 





LM334 

1.19 NE531 

2.95 

MCI 372 

5.95 

RC4151 

3,95 


Rl PPT 


LM335 

1.40 NE555 

.34 

LM1414 

1.59 

LM4250 

1.75 





LM336 

1.75 NE556 

.65 

LM145a 

.59 

LM4500 

3.25 

TL071 

.79 

TL084 

2.19 

LM337K 

3.95 NE55a 

1.50 

LM1499 

.69 

RC4558 

.69 

TL072 

1.19 

LF347 

2,19 

LM337T 

1.95 NE561 

24.95 

LM1499 

.69 

LM130a0 

1.29 

TL074 

2.19 

LF3S1 

.60 

LM338K 

6.95 NE564 

2.95 

LMl4i6 

.85 

LM 13600 

1.49 

TL091 

.79 

LF3S3 

1.00 

LM339 

.99 LM565 

.99 

LM1559H 

3,10 

LM137Q0 

1.49 

71092 

1.19 

LF35S 

1.10 








TLD83 

1.19 

LF356 

1.10 


H ^ TO-5 CAN 

T 

TO-220 

K 

TO-3 


LF357 

1.40 



CMOS 


74S00 


74S00 

,32 

743163 

74S02 

.35 

743166 

74S03 

.35 

743169 

74S04 

.35 

743174 

74S05 

.35 

74S17S 

74SOB 

.35 

743191 

74S09 

.40 

743192 

74S1D 

.35 

743198 

74S11 

,35 

743199 

74S1S 

.35 

743194 

74S20 

,35 

74S19S 

74S22 

.35 

743196 

74S30 

.35 

743197 

74S32 

.40 

743201 

74S37 

a a 

743225 

74S3B 

.95 

743240 

74S40 

.35 

743241 

74S51 

.35 

743244 

74384 

.40 

743251 

74565 

.40 

743253 

74374 

,50 

7 4 3257 

74585 

1.99 

743259 

74386 

,50 

74S260 

745112 

.50 

743274 

743113 

.50 

743275 

745114 

.55 

743260 

743124 

2.75 

743267 

74S132 

1.24 

743266 

743133 

,45 

743269 

745134 

SO 

743301 

743135 

,89 

743373 

74S138 

,85 

743374 

74S139 

,85 

743361 

74S140 

,56 

743367 

743151 

.95 

743412 

74S153 

.95 

743471 

743157 

,95 

743472 

74S158 

.95 

743474 

743161 

1,95 

743482 

743162 

1.95 

743570 

743571 


1:95 

3.95 

3.95 
,95 
.95 

3.95 

3.95 

1.95 
B.95 
1.49 

1.49 

1.49 
t.49 

6.95 

7.95 
3.70 
3J0 
2,20 

.95 

,95 

.95 

,95 

.79 

19.95 

19.95 

1.95 
1.90 
1.90 

6.99 

6.95 
2.45 
2.45 

7.95 

1.95 

2.99 

4.95 

4.95 
4.15 

15.25 

2.95 
2.95 


rNTERFACE 


3T26 

8T2fl 

8T95 

eT9G 

9T97 

BT9B 

DMS13t 

DPB304 

060935 

05BB36 

msc. 

TMS99532 

ULF«2B03 

3242 

3341 

MC3470 

MC34BD 

1IC90 

95H90 

2513-001 UP 

2513-002 LOW 


1.59 

1.09 

.09 

.09 

.99 

.B9 

2,95 

2.29 

1.99 


29.95 
2.49 

7.95 

4.95 

4.95 
9.00 

13.95 

7.95 

9.95 

9.95 


VOLTAGE 

REGULATORS 


TaOST 

.75 

7905T 

.65 

78M05C 

.35 

7906T 

.85 

7308T 

.75 

7912T 

.65 

7812T 

.75 

7915T 

.85 

781ST 

.75 

7924T 

.85 

7824T 

,75 

790Slt 

1.49 

7S05K 

1.39 

7912»C 

1.49 

7S12K 

1,39 

7915K 

1.49 

781SK 

1.39 

7924K 

1,49 

7824K 

1,39 

79105 

.79 

78L05 

.69 

79112 

.79 

73L12 

.69 

79LI5 

.79 

78115 

.69 

LM323K 

4.95 

7aH05K 

9,95 

UA78S4D 

1.95 

78H12K 

9.95 




C,T 


TO-220 K 

L ^ TO-92 


IF YOU CAN FinO A PRICE LOWER ELSEWHERE, 
LET US KNOW ARD WE WILL MEET OR BEAT THEIR 
PRICE! (SEE TERMS BELOW) 

* computer manaDoP Inueotori; - uirtuaily 
no DacH orders! 

* very compotitiue prices! 

* Friendly stain 

* Fast seruice - most orders shipped within 
24 hours! 


INTERSIL 


ICL7106 

ICL7107 

ICL7660 

1019039 

ICW7207A 

ICM720B 


9319 
9.95 ■ ^334 
12.95 ■ 03fifl 
9401 

9601 

9602 
96S02 


I.Gfl 

2.50 
3.S5 

9.95 
.75 

1.50 

1.95 


3 ^^EXAR^^W 

I ■ KR 2206 3.75 ■ 

^ ■ XR 2207 3.75 ■ 

; ■ XR 2200 3.75 M 

' ■ XR 22t1 5.25 ■ 

"" 3.25^^ 


4000 

.29 

4527 

1,95 

4001 

.25 

4526 

1.19 

4002 

.25 

4531 

.95 

4006 

.99 

4532 

1.95 

4007 

.29 

4536 

1.95 

4008 

,95 

4539 

1.95 

4009 

.39 

4541 

2.64 

4010 

.45 

4543 

1,19 

4011 

.25 

4553 

5.79 

4012 

.25 

4555 

,95 

4013 

,38 

4556 

.95 

4014 

.79 

4531 

1.95 

4015 

,39 

4582 

1.95 

4016 

.39 

4534 

,75 

4017 

.69 

4535 

.75 

4018 

.79 

4702 

12,95 

4019 

.39 

74 COO 

.35 

4020 

.75 

74C02 

.35 

4021 

,79 

74C04 

.35 

4022 

.79 

74C06 

.35 

4023 

.29 

74C10 

.35 

4024 

.65 

74C14 

.59 

4025 

.29 

74C20 

.35 

4026 

1.65 

74C30 

.35 

4027 

.45 

74C32 

.39 

4028 

.69 

74C42 

1.29 

4029 

.79 

74C48 

1.99 

4030 

.39 

74C73 

.65 

4034 

1.95 

74C74 

.55 

4035 

.35 

74C76 

.60 

4040 

.75 

74C83 

1,95 

4041 

.75 

74C85 

1.95 

4042 

.69 

74C86 

.39 

4043 

.95 

74C89 

4.50 

4044 

.79 

74C90 

1.19 

4046 

.35 

74C93 

1.75 

4047 

.95 

74 COS 

.99 

4049 

.35 

74C107 

.99 

4050 

35 

74C1S0 

5.75 

4051 

.79 

74C151 

2.25 

4053 

.79 

74C1S4 

3,25 

4060 

.39 

74C157 

1.75 

4066 

.39 

74C160 

1 19 

4066 

.39 

74C161 

1.19 

4069 

.23 

74C162 

1.19 

4070 

.35 

74C163 

119 

4071 

.25 

74C164 

1 39 

4072 

.29 

74C165 

2.00 

4073 

.29 

74C173 

.79 

4075 

.29 

74C174 

1.19 

4076 

.79 

74C175 

1,19 

4078 

.29 

74C192 

1.49 

4061 

.29 

74C193 

1 49 

4082 

.29 

74C19S 

1.39 

4085 

.95 

74 C 200 

5.75 

4086 

.95 

74C221 

1.75 

4093 

.49 

74C373 

2 45 

4098 

2.49 

74C374 

2.45 

4099 

1.95 

74C901 

.39 

14409 

12,95 

74C902 

.35 

14410 

12.9S 

74C903 

.35 

14411 

11,95 

74C90S 

10.95 

14412 

12.95 

74C906 

.95 

14419 

7,95 

740907 

1.00 

14433 

4.16 

74C908 

2.00 

4502 

.95 

74C909 

2.75 

4503 

.65 

74C910 

9.95 

4508 

1,95 

74C911 

9.95 

4510 

.85 

74C912 

6.95 

4511 

.35 

74C914 

1.95 

4512 

.as 

74C91S 

1.19 

4514 

1.25 

74C918 

2.75 

4515 

1.79 

74C920 

17.95 

4516 

1.55 

74C921 

15.95 

4519 

.69 

74C922 

4.49 

4519 

39 

74C923 

4.95 

4520 

.79 

74C925 

5,95 

4522 

1.25 

74C926 

7.95 

4526 

1.25 

74C929 

7.95 



74C929 

19.95 


DATA ACQUISITION 


SOUND CHIPS 


ADC0900 

15.55 

DACOBOO 

2.95 ! 

■ 76477 

3,95 

ADC0304 

3.49 

OACt020 

e.2S 

■ 76499 

6.9S 

ADC0909 

4.49 

□ A Cl 022 

5.95 

■ AY3-89tO 

12,95 

ADC0317 

9,95 

MC1403L6 

1.95 

■ AY3'8912 

12.95 

DACOBOO 

4.95 

MC1408Le 

2.95J 

■ MC3340 

f,49 


IRDER TOLL FREE 800-538-5000 800-662-6279 

ALL MERCHANDISE ICflllFORIIIA RESIDENTS) 

100<% QUARANTEED Lllj CALL US FOR UOLUME QUOTES 


£. 1993 JDR MICR0DEVICE9, INC. 














2732 


32K EPROM 


$495 2764 


64K EPROM 


$995 


PROMS 


Order by 
National 


EQUIVALENT PART NUMBERS 


CAPACITORS 

TANTALUM 


Pafl 

Fu ruction 

Tl 

SIG 

MIMI 

Harris 


74S18B 

32x9 OC 

18SA830 

82523 

6330-t 

7602 

1.95 

74S287 

256x4 TS 

24S10 

82S129 

6301-1 

7611 

1.90 

74$2BB 

32x8 TC 

18SD38 

825123 

8331-1 

7603 

1.90 

74S387 

256x4 OC 

24SA10 

82S126 

6300-1 

761D 

1.95 

74 S 471 

256x8 TS 

ZBL22 


8309-1 


4.95 

74S472 

512x3 TS 

28542 

82S147 

6349-1 

7649 

4.95 

74S473 

512x8 OC 

2BSA42 

82S146 

6348 

7648 

10,95 

74S474 

512x8 TS 

28546 

825141 

6341 

7641 

4.85 

74S475 

512x8 TS 

28SA46 

82S148 

6340 

7640 

12.95 

74S47B 

IKxBTS 

28586 




18.95 

74SS70 

512x4 OC 

27S12 

825130 

6305 

7620 

2.95 

74S571 

5t2x4TS 

27S13 

825131 

6306-1 

7621 

2.95 

74S572 

1kx4 OC 

24SA41 

825136 

6352-t 

7642 

9.95 

74S573 

1kM4 TS 

24S41 

&2S137 

6353-1 

7643 

9.95 

arsiBO 

IkxS OC 

23SAe6 

825180 

6330-1 

7680 

19.25 

875181 

1kx8 TS 

28L86 

82S181 

6381-1 

7681 

16.25 

B7STB4 

2kx4 OC 

245A81 

82S184 


7664 

17.20 

B7S185 

2kx4 TS 

24S51 

825185 


7635 

16.95 

87S190 

2kx4 OC 

285A166 

825190 


76160 

39.95 

87S191 

2kx8TS 

285166 

825191 


76161 

39.95 


WE RESERVE THE RIGHT TO 
SUBSTITUTE MANUFACTURER 


TOLL FREE 


38-5 
0-662-6279 

(CALIFORNIA RESIDENTS} 



6V 

10V 

1SV 

20V 

25V 

35V 

50V 

.22ut 






.40 


.27 






.40 


.33 






.40 

.45 

.47 




.35 



.50 

.68 






.45 

.50 

1.0 



.40 

.40 

.45 

.45 


1.5 




.45 


.50 

60 

1.8 







.75 

2.2 


.35 

.40 

.45 


.65 

.65 

2.7 


.40 

.45 




.90 

3,3 


.45 

.50 

,55 

60 

.65 

.90 

3.8 


.45 






4.7 

.45 

.55 


.60 

.85 

.35 

.90 

6B 



,70 


.75 



8.2 







1.00 

10 

.55 

.35 

.80 

.85 

.90 

1.00 


12 

.65 


.85 

,90 




IS 

.75 

65 

.90 





18 



1.25 





22 


1.00 

1.35 





27 



2.25 





39 


1.50 






47 

1.35 







56 

1.75 







1Q0 


3.25 






270 

3.75 








OPTO-ISOLATORS 


4N26 

4N27 

4N28 

4N33 

4N35 

4N37 

MCT-2 

MCT 6 


1.00 

MCA-7 

4.25 

1,10 

IMCA-255 

1.75 

.89 

IL-1 

1.25 

1.75 

I LA-30 

1.25 

1.25 

liQ-74 

2.75 

1.25 

H11C5 

1.25 

1.00 

TIL-111 

1.00 

1.50 

TIL-113 

1.75 


FEDERAL EXPRESS 
SERUICES AVAILABLE 


TRANSISTORS 


DIODES 


1N7S1 

5.1 volt 20 tier 

.25 

1N7S9 

12.0 volt z«ner 

.25 

1N4148 

(1N914} switching 

25/1.00 

1N4004 

400PIV recltfler 

10/1.00 

KBPOZ 

20aPIV I.Samp bridge 

.45 

KBP04 

400PIV I.Samp bridge 

.55 

VM4a 

Dip-Bridge 

.35 


MUFFIN FANS 
NEW UN-USED 

4.66” Square 
3.t25” Square 

HEATSINKS 

TO-3 style 
TO-220 style 

SWITCHES 

SPDT mifil-loggte 
DPDT mini-toggle 
SPST rnini-^pushbutlon 


14.95 

14.95 


2N9ie 

MPS9ia 

2NZ102 

2N221B 

2N2218A 

2N221S 

2N2219A 

2N2222 

PN2222 

MPSzaSB 

2Na4a4 

2N2Ba5 

2N2907 

PN2907 

2N3055 

3D55T 

2 N 3393 

2N3414 

2N3563 

2N35G5 

PN3S65 

MPS3G38 

MPS3640 

PN3643 

PN3644 

MPS3704 


.50 

MPS3706 

.15 

.25 

2N3772 

1.85 

.75 

2N3903 

.25 

.50 

2N39a4 

.10 

.50 

2N3906 

.10 

.50 

2N4122 

.25 

.50 

2N4123 

.25 

.25 

2N4249 

.25 

.10 

2N4304 

.75 

.25 

2N4401 

.25 

.25 

2N4402 

.25 

.50 

2N4483 

.25 

.25 

2N48S7 

1.00 

.125 

PN4916 

.25 

.79 

2N5036 

.25 

.69 

PN5f28 

.25 

.30 

PN5139 

.25 

.25 

2NS209 

.26 

.40 

2N8023 

.35 

.40 

2N6043 

1,75 

.25 

2N6045 

1.75 

.25 

MPS-A05 

,25 

,25 

MPS-A08 

.25 

.25 

MPS-A5S 

,25 

.25 

TIP 29 

.65 

.15 

TiP31 

.75 


TiP32 

.79 


ric SOCKETS! 


1-99 

1O0 

8 pin ST 

*13 

.11 

14 pin ST 

.15 

.12 

13 pin ST 

.17 

.13 

18 pin ST 

.20 

.18 

20 pin ST 

.29 

.27 

22 pin ST 

.30 

.27 

24 pin ST 

.30 

.27 

23 pin ST 

.40 

,32 

40 pin ST 

.49 

.39 

64 pin ST 

4.26 

call 

ST = SOLDERTAIL 1 

Spin WW 

.59 

.49 

14 pin WW 

.68 

.52 

16 pin WW 

.69 

.53 

18 pin WW 

,99 

.90 

20 pin WW 

1.09 

,98 

22 pin WW 

1.39 

1.28 

24 pin WW 

1.49 

1,35 

28 pin WW 

1,69 

1.49 

, 40 pin WW 

1.99 

1.80 

\ WW = WIREWRAP 

1 16 pin 2IF 

6.75 

call 

1 24 pin ZIF 

8.95 

cell 

1 23 pin ZIP 

10.95 

call 

1 ZiF = TEJCTOOL 

^ (Zero Inserllon Force 


DIP 
SWITCHES 


4 POSITtON 

.65 

5 POSITION 

.90 

8 POSITION 

.90 

7 POSITION 

.95 

3 POSITION 

.95 




DISC 


lOpf 

50V 

.05 

470 

501 

22 

50V 

.05 

560 

501 

25 

50V 

.05 

680 

501 

27 

50V 

.05 

620 

501 

33 

50V 

.05 

.001 ul 

501 

47 

SOV 

.05 

.0015 

50' 

56 

50V 

.05 

.0022 

501 

68 

SOV 

.05 

.005 

50' 

82 

50V 

.05 

.01 

50' 

100 

50 V 

.05 

.02 

50' 

220 

5DV 

.05 

.05 

SO' 

330 

SOV 

.05 

.1 

12' 




.1 

50' 


MONOLITHIC 

lul-mono 50V .18 ,47uf-mono 50^| 


ELECTROLYTIC 



RADIAL 



AXIAL 

.47ur 

SOV 

.14 

1u1 

50V 

1 

25V 

.14 

4.7 

16V 

2.2 

35V 

.15 

to 

16V 

4,7 

50V 

.15 

10 

SOV 

10 

SOV 

.15 

22 

16V 

47 

35V 

.13 

47 

SOV 

100 

16V 

.13 

100 

1SV 

220 

35V 

.20 

100 

asv 

470 

Z5V 

.30 

150 

25 V 

2200 

16V 

.60 

220 

25 V 

COMPUTER 

330 

500 

16V 

16V 

GRADE 

1000 

16V 

26.000U1 30 V 

3.95 

1500 

16V 




6000 

16V 



WS4 


[LED LAM 


1-99 i 

Jumbo 


Red 

.10 I 

Jumbo 


Green 

.18 I 

Jumbo 


^ Vallow 

.18 1 


BYPASS CAPS I 

.01 UP DISC 100/d 

.1 UF DISC 100 /e 

.1 UF MONOLITHIC 100/11 


LED DISPLAYS 


HP 5082-7760 

.6^' 

CC 

MAN 72 

.3" 

CA 

MAN 74 

.3'' 

CC 

FND-3S7 (359} 

.375' 

CC 

FND-500 (503) 

.5" 

CC 

FND-S07 (510) 

.S' 

CA 


RESISTORS 

V. WATT S% CARBON FILM Al| 
STANDARD VALUES 
FROM 1 OHM TO 10 MEG OH| 
50 PCS. SAME VALUE 
100 PCS. SAME VALUE 
1000 PCS. SAME VALUE 




JDR Microdevices 


VISIT OUR - - 

RETAIL STORE T.Th..9-9 Sat. 11- 

PLEASE USE YOU ft CUSTOMER NUMBER WHEN ORDERIH 


1224 S, Bascom Avenue 
San Jose, CA 95128 
800-538-5000 • 800-662-6279 (CA) 
(408) 995-5430 • Telex 171-110 


TERMS For fhifiDHng include S2 for UPS Ground Or S3 lot UPS BF 
Label Air Items aver 5 |}ounds require addilional shipprnq cbargi 
Foreif rt crdeis. include suUicienl amount lor shipping There is a i 
minimum order Bay Area and Los Angela s Couniies add Sal 
Tai. Other Cabtornra residents add 5 Sates Tai We reserve t 
right lo substitute manutacturer Noi lesponsibte for typographif 
errors. Prices are subject to change without noiite We will match 
heal any competitor s price provided n is not below our cost 


1983 JDR MiCRODEViCES. INC 


666 BYTE October 15S3 


Circle 246 on inquiry card, 


I 













































2716 


ISNEPROmS 


$395, 


2732 


32N EPROMS 


$a 95 , 


MICROCOMPUTER 

Irdware handbook 

jOM ELCOMP — $14.95 
ISOO pages of manutacturers data 
its on most commonly used IC's. 
Ides. 

Il — 74/74La and 74F 
}lOS 

iltage Regulators 

Imory — RAM. ROM. EPROM 

ru's — eaoo, esoo, zeo. eoeo. 

B5, 8Q06/8 

PU support & interface — 
bo. 6500, ZSO. 0200, etc. 


■best selling 

1 books 


Iborne/mc GRAW^HILL 

1 11 User's Guide 


fcontroJler's Handboolc i . *. 

_S.95 

■ Assembly Language 


Igramming , , ... 

. . . 16.99 

EIC User Guide .. ., ^^, 

i, . 15.00 

1 SYBEX 


I^FIrst Computer.... . 

. . . 6,95 

fcp/M Handbook 

, » , 14.95 

rASCAL Handbook 

. . . 16.95 

1 processor Interlacing 


chnigues , , . »«« . > *. . * * . 

, . . 17.9^ 


tRANSFORMERS 

1 FRAME STYLE 


IaC 2amp 

4.95 

lAC CT 23mp 

5.95 

IAC CT 4amp 

7,95 

IaC CT Samp 

tO.95 

IAC CT 2amp 

7-95 

1 PLUG CASE STYLE 


[c 2S0ma 

3.95 

Lc SOOma 

4.96 

Lc lamp 

5.95 

Lc 2 amp 

6.95 

DC ADAPATER 


1 12 VDC selectable with 

universal 

Iter 

a.95 

fE: Please include sulbcient amouni lor 

ping on above items. 



DISK DRIVES 

TANDON 

I TM100-1 5' V** I FOR JBM} SS'DD 229.00 
Itmioo-2 5'-V' (FOR IBM) DS/DD 295.00 
SHUGART 
SA 400L 5/i" (40 TRACK) SS/DD 199.95 
I SA 400 5 'A"' (35 TRACK) SS/DD 189.95 
PERTEC 
I FO-200 5':^'- SS/DD 
I FD-250 5V DS/DD 
MPJ 

MP-52 5V (FOR IBM) DS/DO 


179.95 

199.95 


295.00 


MOTE: Plesse include sufl^cienl amount 
for ihipfujng on above 


CABINETS FOR 
CABINET#! *29.95 

DIMENSIONS 8% x 5'¥s x 3'W 
COLOR MATCHES APPLE 
FITS STANDARDS'//' DRIVES, 
INCL SHUGART 
INCLUDES MOUNTING 
HARDWARE AND FEET 


NOTE: Please include sufficieni amouni for 
shipping on above items. 


8" DRIUE SALE 
FD100-8 $189 

SHUGART 801 EQUIVALENT 
SS/DD 10 FOR $175 EA. 

FD26e-8 $239 

SHUGART 851 EQUIVALENT 
DS/DD 10 FOR $220 EA. 


5 V 4 " DISK DRIVES 

CABINET #2 *79.00 

* COMPLETE WITH POWER 
SUPPLY, SWITCH. LINE 
CORD. FUSE & STANDARD 
POWER CONNECTOR 

* DIMENSIONS: 11 %x5%xS'Yis" 

* +5V@1 AMP.+12V@ 1.5 AMP 

* FITS STANDARD 5'/4" DRIVES 

* PLEASE SPECIFY 
GRAY OR TAN 


EDGE-CARD 

CONNECTORS 

S-IOO ST 3.9S 

S-100 WW 4-95 

72 pin ST 5.95 

72 pin WW 7.9S 

50 pin ST 4.95 

44 pin ST 2.95 

44 pin WW 4 

44 pin SS 3 


VKA 


DIP CONNECTORS 


DESCBtPTION 1 

HIGH RELIABILITY 
TOOLED ST to 
SOCKETS 

COMPONENT 
CARRIERS 
(DIP HEADERS) 

RIBBON 

CABLE 

DIP PLUGS (IDC) 

ORDER BY 

AUGATjia-ST 

ICCint 

IDPjia 

CONTACTS e 

99 

65 


14 

99 

75 

t.45 

16 

99 

85 

1.65 

IS 

1 89 , 

1.00 


20 

1.69 

1 25 


22 

1 89 

1.25 


24 

1 99 

1 35 

2 50 

28 

2 49 

1 60 


40 

2.99 

210 

4 15 


For order instructions ^ 


^'IDC Connectors'^ below, 


POWER SUPPLY 

MODEL 2 *39®* 

MOUNTED ON PC BOARD 
MANUFACTURED BY CONVER 
+5 VOLT 4 AMP 
±12 VOLT 1 AMP 

NOTE: Please include eutflctent amount for 
1 hipping on above Hem a. 

CENTRONICS 

IDCCN3G Ribbon Cable 36 Pin Mate 
CEN36 Solder Cup 36 Pin Male 


RIBBON CABLE 


D-SUBMINIATURE 


pNTACTS 

SINGLE COLOR 

COLOR CODED 

r 

icr 

r 

10' 

1 10 

.50 

4.40 

.83 

7.30 

1 16 

.55 

4.00 

1.00 

8.80 

1 20 

.65 

5.70 

1.25 

11.00 

1 25 

.75 

6.60 

1.32 

11,60 

1 26 

.75 

6.60 

1,32 

11.60 

1 34 

98 

8,60 

1.65 

14.50 

1 40 

1.32 

11.60 

1.92 

1680 

1 50 

1.38 

1210 

2-50 

22.00 


DESCRIPTION 

SOLDER CUP 

RIGHT angle 

PC SOLDER 

IDC 

RIBBON CABLE 

HOODS 

MALE 

FEMALE 

MALE 

FEMALE 

MALE 

FEMALE 

BLACK 

GREY 

ORDER BY 

DBxxP 

DBkxS 

DBkkPR 

DBjcxSR 

iDexxP 

lOBxxS 

hood-b 

HOOD 

CONTACTS 9 

2,00 

2.66 

1.65 

2.18 

337 

369 

— 

1.60 ! 

15 

2 69 

3.63 

2.20 

303 

4 70 

5.13 

— 

1.60 

25 

2.50 

3.25 

3.00 

4.42 

6.23 

6.04 

1.25 

1.25 

37 

480 

7.11 

4.83 

6.19 

9.22 

10.00 


2,95 

50 

6.06 

9.24 

— 

— 


— 


3 50 


For order instructions see "IDC Connectors" below. 

CALL FOR MOUNTING HARDWARE 


IDC CONNECTORS 


1 DESCRIPTION 

SOLDER HEADER i 

RIGHT ANGLE 
SOLDER HEADER 

WW HEADER 

RiGHT ANGLE 
WW HEADER 

RIBBON 

HEADER SOCKET 

RIBBON 

HEADER 

RIBBON 

EDGE CARD 

ORDER BY 

IDHxxS 

iDHxxSR 

iDHxxW 

iDHxxWR 

IDSxx 

IDMxx 

IDExx 

CONTACTS 10 

82 

.85 

1.86 

2.05 

1.15 

_ 

Z25 

30 

1.29 

1.35 

290 

3.28 

1 06 

5.50 

2,36 

26 

1.68 

1.76 

3S4 

4.22 

2.43 

6.25 

Z65 

34 

2.20 

231 

4.50 

4.45 

3.15 

7,00 

3,25 

40 

2.58 

2.72 

5,28 

4 80 

3.73 

7.50 

3.80 

50 

3.24 

3.39 

6.63 

7.30 

4.65 

8.50 

4.74 


DROERING INSTRUCTIONS: Insert the number of contacts in the position marked "KK'of the "order by “ part number listed. Example: A10 pin right angle solder style 
header would be IDH10SR 


1963 JDR MICRODEVICES. INC. 


Circle 248 on inquiry card. 


BYTE October 1983 667 



























































FOR APPLE COmPUTER USERS 


FD-35 DISK DRIVE 

* Direct Replacement for 
Apple Disk II 

* Compatible with Apple 
Controller or other Apple 
compatible controllers 

* Specially designed electronics 
with low power consumption 

i»r DOS 3.3 and 3.2 compatible 

* Owner s Manual and Warranty 
Card included 

NOW 

WITH ONE VEAR $ 229 ^^ 
WARRAHTV 

C ONTROLLER CARD ^ 95^ 

VIEWMAX-80 

A Full Function 

80 Column Card for Apple 11* 

r Soft Video Switch * Shift Key Support 

2 YEAR WARRANTY 


THOUSANDS SOLD 

JDR 16K RAMCARD 

* Expand your 48K Apple to 64 K 

* Fully compatible with Apple 
Language System — Use in 
place of Apple Language card 

* Provides extra memory for 

* Run PASCAL, FORTRAN, 
Integer Basic with appropriate 
software 

* Highest quality card features: 
gold edge connector sockets 
for all IC's 

WITH 2 YEAR WARRANTY 

ASSEMBLED & TESTED 

WITH WARRANTY. 

KIT —INCLUDES ALL 

PARTS & INSTRUCTIONS 

BARE PC CARD 


$4495 

$4Q9S 

BARE PC CARD 

WITH INSTRUCTIONS_*1 4”’ 


NOW ONLY 


$18995 


APPLE COIYIPATIBLE 

SUPPLY ^99.95 

* Compact Switching Design 

* All Outputs regulated 

* Short Circuit and Overload 
Protection 

* Complete with Apple-type 
plug-in power cord 

* Apple Compatible —Yet higher 
output allows more disk drives 
and cards without overheating 

* +5V @5A, +12V @ 3A. 

-5V @ .5A, -12V @ .5A 

* Shielded enclosure: 

X 2W’ 


ACCESSORIES FOR APPLE IIA ME 

ALL WITH 1 YEAR WARRANTY BY 


r S’A" DISKETTES 1 

UERBATim DATALIFE 

SS/DD SOFT SECTOR. . , 

. 29.95 

SS/DD 10 SECTOR HEAD 

....29.95 

NASHUA 


SS/DD SOFT SECTOR 

WITH HUB RING . 

$1995 

Ask about our full 

L line of Nashua diskettes 

BEST BUV 


NEW IMPROVED 

JDR COOLING FAI 

* Easy rnodification — no 
modification of Apple required 

* Eliminates overheating 
problems 

* Switch on front controls fan, 

Apple, and extra outlet 

* Rotron whisper fan is the 
quietest, most reliable on the 
market 

NOW WITH SURGE 
SUPPRESSION 
$69.95 

WITHOUT SURGE 
SUPPRESSION '59.95 

MONITORS 

MONOCHROME 

^EC JB12D1M< 20 MHZ GREEN *1( 
ZENITH ZUM.121 • 15 MHZ GREEN ^9| 
TAXAN IB MHZ AMBER ^13| 
COLOR 

AMDEK COLOR I - COMPOSITE ®33| 

NO C.O,D. ORDERS PLEASE 


ORDER TOLL FREE 


TT iS^ MiTT 


800 - 662-6279 

(CALIFORHIA RESIDENTS) 


Perisoft 


PRINTERLINK 

CENTRONICS 
PARALLEL INTERFACE 

* Simple to use — No 
configuring required 

* Use with any centronics 
printer — EPSON. 

OK!DATA, etc. 

* Incfudes Cable & Manual 


$5900 


MESSENGER 

SERIAL 

INTERFACE 

* Connects to any RS-232 
serial device 

* 8 switch selectable 
drivers for printers, 
terminals and modems 

* Includes Cable & Manual 

Sggoo 


TIMELINK 

REALTIME 

CLOCK 

* Applications in file man¬ 
agement. word processing, 
communications, etc. 

* Exclusive Alarm Clock 
feature 

* Battery recharges 
automatically 


NEW BUFFERLINKl 

ADD-ON 

PRINTER BUFFER 

* Saves Time — No more 
waiting for printed outpu^ 

* Connects easily to any 
parallel interface 

* Expandable from 16K 
to 64K 


$3400 


$13900 


(16K) 


* 


JDR Microdevices 

1224 S. Bascom Ave. • San Jose, CA 95128 
(408) 995-5430 • Telex 171-110 


1903 JDH MICRODEVICES. INC, 


VISIT OUn RETAIL STORE ' 

HOURS: M-W-F, 9-5 T-Th,, 9-9 Sat 11 

PLEASE USE rOUR CUSTOMER NUMBER WNEM OROERR 
TERMS: For ihlpplng Include $2 lor UPS Ground or |3 for UPS E 
Lobal Air. Etamt ovar S pourtdi requlrie addlUonjil ahlppjng clipr| 
Foreign ofdon. Include aurflclenlamiountfor ihipplng. There tie 
minimum order. Area an-d Loi Angelei Countlti add 9^.4^ Si 
Tax. Other Calllornli realdenta add S% Salea Tax. We reaerve 
rl-ght to aubalMut* manufacturer. Not reiponilhle lor topograph 
error*. Prim are iirh|ect to change wltbout nollce. We will mafcl 
beal any compalltori price provtdad it li not below our coat. 















Unclassified Ads 


■anted: Get a ra)( deduction instead of a cash (oss when 
■j self youf equrpment f can put you in couch with nonprofrc 
■anizaCions chat need your donated equipment and can give 
■i a tax receipt. Rev. Edw. ^mpson, FOB 93 f, Columtiia. MD 
[3011 997-4993. 

kEDEO: a neiwort: 2 controlfer, rwo printers. ]6 nondisk 
■dent station/bermrnals,. and mocfem to supplement a TRS-BO 
■>def I Group or educators plans to teach computer (iieraq/ m 
■iw-income community. AN contFiPutions are tax deductible. 

■ Sidney Rabsact. 1122 Banbury Cross. Arondafe Esates. GA 
■002. j404[ 292-8366. 

■ANTED: A nonprofit agency that serves mentalJy retarded 
nits seeks tax-deductibJe donations of computers, modems, 
■iters, and terminaJs Certified receipts wifi be furnished, 
■nrfrecf Law Opportuni^ Center Jnc., 106 East Second. FOB 
W. Jndianola. lA 50125. [SISJ 96r-S34f.' call colfect. ask for 
■n or Ron. 

■ANTED: Nonprofit educational research organization 
■ks donation of tax-deductible personar computer iApple] for 
■ord keeping, Greater Milwaukee Chapter of Jfeitrs and Colitis, 
K East Wisconsin Ave., Milwaukee. Wf 51213. [414] 

■ 1-6980. 

■ANTED: Tax-exempt nonprofit whaJe-neseardl! orgamza- 
^ needs .functronal hardware and/or software in data and 
fcrd processing with 64K potential, and pnntjng/accounpng 
fcabifiiies Our references and IRS information available on re- 
Best. Frederick Wenze), Director of Operations. Mingan isfand 
Btacean Study fnc.. POB 518. Meriden. CT 06450. 
■ANTED: Church seeks Apple (f Plus epuipmenL for use in 
Biristian education program All donations are tax deductible, 
■v. Jay van Santen, First Presbyterian Church. 609 Southeast 
Icond St.. Evansville. IN 477 f 3. 

■ANTED: Commodore 64- or VIC 20-compatibJe software 
I use in computer Itteracy/programming classes and tutorial 
lidies in private Christian schoof. All donations are tax deduct- 
le Rodney Cam. Faith Academy. 4700 South Main, Rockford. 
|6ir02. jei5} 964-0133, 

■ANTED: A donation of a computer for use in butk mail 
lid records of nonprofit organization and OSI C8P DF with in- 
Vace to control 8 stepping motor animation stand. Also, infor- 
lation about fund raising by computer mailing list for Chris- 
Ins and Jews. Dan Coffin. Aim for Christ, 654 Kennebec 
1^.. Takoma Park. MD 20912. 

Idr SALE: lots of nardware/software. Apple. Commodofe. 
Iniih. Also, disk packs, modems, chips, disks, cables, cable 

■ Its. ribbons, and so on Much Is brand new. Selling at aud- 
In. Send SASE for catalog. Will consider donating all or part to 
lorthwhile fPS-approved charity. Edwin F Schaeffer. 3 Waters 
^ge Place. Lexington, KT 40502. [606[ 266-8861. 

■EEr Computer-language hobbyist gives free advice and 
Ichnicaf information about the AlgoFsixteen language |for the 
Im pc. Zenith Z-KX>. TJ-PC) and other programming 
Inguages. BASfC. PL/I. FORTRAN. Serxi SASE, D Baer. POB 
|)20. Farmingdale, NY 11335. [5 r6f 694-5372. 

■ANTED: Schematics, especiaNy parts lists showing the 1C 
lumbers for the Redactron jflurroughsj Consote. This Is a two- 
fcssette drive and connects to an ISM Sefectric il printer [used as 
I word processor). Will reimburse. Dan Test. POe 9064B. 
lewaik. NJ 07 104 

lOR SALE: Televidec) 912C terminal: S450. Two SA400 
Irives with cabinet: S200, Two 19-inch color RGB rncmitors; 
Il50 each. Will consider any reasonable offers. Rich Pagnusab 
l48 Berkley. Elmhurst. IL 60126. [312] 941 -0739. 

I OR SALE: Three former employees of Digital Group are selF 
Ig their systems. Send SASE far a list of systems, boards, and 
pits. SCO Scofield, 1183 Lamar St. AS. Lakewood. CO 80214 
■ANTED: Documentation for fMSAI VDP80. especially DfO 
fsk contro-iter or cprrespohdence with anyone familiar with the 
fcove. IS there an IMSAl orphans dub out there somewhere? 
fay be interested in spare parts or ideas on how to update the 
[□P80. Grant Hargrave. 8265 ave. de Gaspe, Mantieal. 
buebec l-t2P 2J9. Canada 

[or SALE: lektranix 7D03 programmable logidstate 
Inalyzef, fully implemented with timing option for 48 channels, 
pdudes 7603 mainframe. 7D02 phjg-in. general purpose pep 
bnaliiy module, cabling, and test clips. New condition Asking 
7000, but wiU negotiate. Michad Batamulh. 300 East Main St., 
[enterpon. NY 1 I 721. [5 16) 427-7224. 

[or SALE; Excellent condition North Star Horizon with 64K 
pemoiy and two quad disk drives. Intertube il display, N* 
oating-point board, and Godbout Spectoim board. Scrftware 
bdudes N* DOS. CP/M-2.2. FORTRAN. StatiSticai Program, 
rid games: 52000 or best acceptable offer. Philip K. Hopke. 
f06 South Lynn St., Champaign. IL 61820. |2 f?J 332-4282. 
FOR SALE: Eight MiCrovision cartridges jflaseball, Phaser- 
[trike. Alien Raiders. Sea Duel. Cosmic Hunter, Bowling. Con- 
hect Four, and Mind Buster] All in good condition. Originally 
118 each; will sell for S100 or will trade for TRS-80 Color Com¬ 
puter software and/or hardware Richard Wasseiman. 2795 
:ast63 Sr., Brooklyn. NY f 1234. 

-OR SALE: LA367LA35 DEC writer II— Inneractive Data Cc?m- 
nunications tenminaf. standard ASCII keyboard. Input/output 
Jevice. Asking SI 000. John L. Chlada, East 210 Route 4. 
*a ramus. NJ 07652, [201] 843-7700. 


WANTED: Unwanted or broken printers, computers, and 
OTher peripherals. Also, any software for Apple II computer. I’ll 
pay shipping and handing. Charles Dixon, 1450 Jersey Larw, 
Waterloo. lA 50701. 

FOR SALE: IBM Asynchronous Communications adapter for 
the IBM PC. Supports a variety of ES-232C interfaces and is folly 
communicaiJon programmable Data rate selectable 50 to 9600 
bps. Complete documentation: 5100. IBM 64K memory- 
expansicMi board: 5220. IBM Parallel Printer Adapter, complete 
documentation- $ 1 (X) Ali boards less than a year old and In ex- 
cefient condition. R. W. Losefsky, 36 Old Milord Lane, West 
Milford, NJ 07480 

WANTED: Amputated arm from HERO-1. Wade Nelson. 
13303 R. Penasguitos Blvd Ml00, San Diego. CA 92129, 
[619] 692-7228 days and 484-1485 evenings and weekends 
FOR SALE: V1C-2D, rbkRAM. super expanded, introduction 
to BASIC, three games tQorf. Quest and Defender on Tn) three 
VIC books. All in super condition. Thomas Alberrson Jr., 3612 
Sprucedale Dr. Annandale. VA 22003, (703) 256-9260. 

FOR SALE; Compfete Netronics ELF N astern with ZSK 
RAM, Giant f/O board. Epson printer interface, ASCII keyboard. 
44-pin bus adapter board, text display with high-resolution 
graphics, power supp^, and enclosure Software mcfudes 
BASIC, text editor, monitor, and dozens of games. Complete 
documen-tatian, extensive literaeure Worth over 51150. 
George Musser, 60 Broadway Rd., Warren, NJ 07060. [201) 
647-1437 

FOR SALE: Commodore 4016 computer with I6K RAM. a 
built-in l2-.inch green screen, and a full-sjxed keyboard, it con¬ 
tains a new version 4.0 BA5(C and is only one year old. In good 
condition; asking 5680. Leon Fan. 4738 C, Main Si., Skokie, IL 
60076, (312) 679^007 

FOR SALE: IMSAl PCS-44 64K RAM, 8085 processor, dual 
514-inch format either 40 or 77 track [360 + K each]. IMDOS 2.05 
wrth utiNties. and manuals. S1500. Jerry Augst, 5233 16th Ave. 
S. Minneapolis, MN SS4I7. (612) 726-2699 weekdays 
WANTED: People or clubs interested in joining nationwide 
hardware/software Computer Buying Club are welcnme to 
Join. Monthly newsletter, clpb catalogs, special services, and 
news-flash updates. M. Louis BrolL Suite 7502. 1400 Worcester 
Rd.. Framingham, MA 01701 

FOR SALE: TfiS^ Model I 4aK. MDX-2 interface. RS-232C, 
modem, printer port two Tandem 40 track dnves. NEWDOS. 
FORTRAN, and more, Good Condition: 51595 WeocfefI Hut¬ 
chings. [303f 733-2439 between 0 and 5. 

FOR SALE: Osborne I single-density dnves: 51350. TRS-80 
Model II 64K with CP/M 2,2: 52750 Modei N Expansion Urtt 
with one drive: 5 750. TRS-SO Line Printer Vi‘ 5750. Chelley 
Hoffman. Box 413. Gates Mills. OH 44040, (216] 729-2808 
FOR SALE: Used wire-wrap tools. Thor 115v industrial gun. 
uses standard 22- to 32-gauge bits: S60. less bit. OK Hobby- 
Wrap gun with 30-gauge bit and Ni-cad batteries: 520 26- to 
2S-gauge bit for OK gun- 55. Vector Slit-N-Wrap manual tool: 
517. spare bit: SB. OK Just-Wrap manual toof; 58. Edsyn 
Dekjxe Sofdapullt anti-static model; s 15. Bob Levine. 32 King 
St . New York. NY 10014. [212] 691-2897, 

FOR TRADE; TRS-80 Model IH-compatible software to swap: 
utilities, word processing, games. Ser>d a list, disk or cassette of 
your better programs and f will prompely return same. I have 
two drives and can accept nonsystem disks Cassettes limit two 
programs. Michael Vernier, POfi 3075. Farmington Hills. Ml 
48010. [313) 661-f205. 

FOR SALE: OSJ 8K computer system. 6A switching 
pQwer/supp^. fiSr23 2C port, Centronics serial printer, 9'inch 
GBC black-and-white monitor. All documentation! included: 
5400. Mark Woithe, 62 Coddington Ave.. Hopelawn. NJ 
08061. (201) 442-5242 evenings 

FOR SALE: NEC PC8OOIA complete ^stem. 280 processor. 
64K RAM. BASIC in ROM. RGB color monitor, printer, dual 
DSDD disks, CP/M, Supercalc. dBASEII, Modem?. SELECT, 
games, and more software. Great development system. Perfect 
shape, best offer. Richard Beal. POB 44, Aptos. CA 95003. 
[408] 688-8648 

FOR SALE: Four Shugait e-inch SAIOOZ S,33-megabyte 
hard disk drives, unused: 5380 each. Also. Western Digital con- 
tralter for this drive: 5350 each. Herb Mernll, 20 Randy Dr., 
Taylors, SC 29687, (803) 877-9444. 


FOR SALE; Unused software for Commrxfore V(C-20s with 
at least 6K RAM. A few erf these cassettes and cartridges have 
been stightty used but are in excellent condmon. Send SASE. 
Ken Payne, .2623 Brocklin Dr., Grayson, GA 30221. (4041 
972-3091 after 5 p.m. 

FOR SALE: HP-eSA microcomputer with buift-in high- 
perforinance tape drive, printer, and moriFtor; r6K RAM module 
j32R total]; 82950A direct connec^auto dial modem; HP-IB rrv 
terfdce: and ROMS: Advanced Programming, f/O. mass 
Siorage. paincer/pfotter. and matrix, in software: three word- 
processing programs jSSSO retail), telecommunications, garries. 
database program. 30 tapes (519 retail each), and padded 
canyrng case with dust cover. Current value 54600 -i-; asking 
53300 or best offer Bob Midden. (30T] 338-3346 
FOR SALE; New paralleFpnnier interface by Micro world 
EJectronix, Model MW-30Z, for the Commodore ViC-20 or 64 
use with an Centronics lype pnnters and plotters. Switch- 
selectable options include 7- and S-bii output ASCII or PET 
ASCII, and device 4, 5. 6, or 7. Professional Software recom¬ 
mends MW-302 tor use with 64 version of Word Pro 3 + . List 
prices] 19.95, will sell for 580 W R Freytag, M4I Kathryn St.. 
BoaJsburg. PA 16827. 

WANTED: MPX-16 owner seeks correspondence with other 
owners or users. David Claxtqn. RFD Box 449, West Bath. ME 
04530, [207] 443A588 

WANTED: Pegple interested in sharing ideas about Apple IN. 
The possibili^ exists of forming an iniernatlcinal users group. 
George H. Such, c/o Buchan, Ravnsborggade T9, Copehagen 
2200 N. Denmark. 

FOR SALE: Neath with 8K memory and H-9 video 
Presently inoperable. Ideal for one with good electronics back¬ 
ground or an electronics hobbyists. Will take best offer. Michael 
R Skwarit. 2517 Pineway Dr S. Mobile. AL 36605, j205| 
476-0464. 

WANTED: Documentation for the A tan Video Computer 
System. ParocuEafly interested in schematics and instiuctions to 
convert the game from NTSC to PAL-N systems. Will cover 
your shipping and printing costs. Fernando Ubiha. Uruguay 
1198 Apr2, Montevideo, Uruguay. South America. 

FOR SALE: Two Shugart SA-400 SSDD disk drives in 
separate cabmeis with power supplies and manual. Asking 
5325, will pay postage within U.5. S. Jackson. 2272 Coveni 
Gardens Court Reston. VA 2209], (703J 476-4763 
WANTED: College studenfi/programmer seeking corre¬ 
spondence with owners of TRS-80 Color Computers and 
Monroe microccrtipuiers to exchange programs and informa- 
tion. Also looking for used disk drives and modems. Lawrence 
Hair. 94-19 133 St., Richmond Hill, NY 11419 
FOR SALE; Hewlett-Packard 9845A desktop computer com¬ 
plete with 64K RAM (62K available for programs]. eO-cofumn 
monitor, fast thermal printer, two fast tape drrves, graphics 
ROM and high-resolutioh graphicmodem. 32 user-program¬ 
mable keys, various software, and other supplies. Mark Bran¬ 
don, 2720 Fembrook Lane. Minneapolis. MN 55441, (6)2| 
559-9361 days 

FOR SALE: Hewlett-Packard HPnBS professional microcorrv 
puter with 32k main memory. Two software packs Include 
ViSicalc Plus and Financial Decraions. Less than one year old. 
Asking 52200. Dean Nolte. 11625 Applewood Knolls Dr . 
Lakewood. CO 802 T 5. [303) 233-7971 
FOR SALE; Teletype Modei ASfi-35 with 20-mA current-Toop 
interface and comptete manuals; 5250. Tim Martin. 1900 
Noriega St . San Francisco. CA 94122. (415] 665-6656 
FOR SALE: DEC LA-34 OECwnter IV printef/terminal with 7 
by 9 dot-matrix printer with foil remote-terminal capabilities; ex¬ 
panded and comptessed print: 7 choices of vertical pitch; 7 
foreign-language character sets; built-in diagnostics. All features 
are software or keyboard selectable Has full 67-key typewriter 
keyboard. Accepts any paper size up to 14 inches; friction or 
tractor feed: used only 2 months in light noncommercial en¬ 
vironment: 51000 Steve Otei^El. 13 Park St. Hudson. MA 
01749, (6 17] 562-7150 

WANTED: Contact with users of Morrow Designs' Micro 
Decision in Los Angeles area Let s get together for sharing 
ideas and mutual help. Send SASE and ITI coordinate ar- 
rangemeni5. E R. Paqoin, 104 West Wistaria. Arcadia. CA 
91006. [213] 447-654], 


UNCLASSIFIED POLICY : Readers who have computer equipment to buy, seJL or 
trade or who are requesting or giving advtce may send a notice to BYTE for ineJusmn 
m the Unciassified Ads section. To be considered for puWkation, an advertisement must 
be noncommercial (individuals or bona fide computer clubs only}, typed doub/e-spaced 
on plain white paper, contain 75 words or fewer, and mclude complete name and 
address- This service is free of charge; nohees are printed once only as space permits. 
Your confirmation of placement is appearance in an issue of BYTE as we engage fn no 
correspondence. Please allow at least three months for your ad to appear. Send your 
notfces to Unclassified Ads, BYTE7McGfaw-Hill, POB 372. Hancock. MH 03449. 
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Unclassified Ads 


FOR SALE: iVfodeJ KSl?-3S Teleiype with ZOimA loop, com- 
piece manuals set cable, and connector S^OO. \MIA\ video 
board with graphics and termpnal fintiware [fufl housef: S JOO. 
IJWSAI SIO board: S75. Worth Star disk-controJler board: S8S, 
Three Tarbefl cassette boards: S25 each or S60 for all. AU SrIOO 
boards with manoais. some never used. S. Mali. 2259 College 
St. / ], JacksonvHie, FL 32Z04. f^D4J 389-9503. 

FOR TRADE: I have 100 disks of Atart software available for 
trade. Send a fist of your software and a telephone number. In¬ 
clude a SASF for a copy of my list ken Mizcni, POS 3 I, Orange^ 
burg, NY 10962, |9]4| 352^8760. 

WANTED: Users of TJ?S0O ModeJs i and FFl or Sinclair 
ZX8ryTSiaCX> Wiliing to exchange information or programs. 
Case Larsen, 1 15 Bixby Dr.. WiJprtas. CA 95035. 

FOR SALE: QT vertical cabinet and power supp^ for single 
S-ir>ch disk drive. Lists for S300, Irke new; S ISO. IVTike khmidL 
1140 Castro #18. Mountain View, CA 94045, f41 S| 968^866 I. 
FOR SALE: Tele video 912C terminal in excellent condition. 
Features 24 by SO display, fuFI attribute set. two pages of 
rrtemory, numeric pad, cursor movement keys, and much 
more. Printer port only requires connector if desired First S500 
owns new terminal George Sipe. 4873 Scocts Miil Way, 
Duluth, GA 35136, 1454] 447^731 weekends. 

FOR SALE: T1-99/4A honw computer. 16K. video moduiatof. 
cassette cable, and the folFowing carmdges: Amazing and 
Adventure irrcluding pirate- S 1 50 takes rt aFi Matthew Reiliy, 46 
Spring Hill Ave.. Norwalk, CT 06850, [2031 847^4945. 


FOR SALE: 5SM VBIB video board with 64 by 16 display. 
SSM GK static RAM board New Godbout inteifacer 2 HO board 
with three para Fie I and one serial ports and interrupt timer. Also. 
Cenaxmics 761 ASCII keyboard: S3!0 or best offer. All are 
S-IOO/IEEE 696 compatible rn good working order. Will sell 
items se-parately. Michael Cohen. 206 Overlook Rd.. fthaca. NV 
I48sa [607| 257-0342 evenings. 

FOR SALE: IBM Model 1 980 ifO typewriter, good operating 
conditron, complete witb Model 3971 buffered terminal elec- 
tfonics and power supplies, and all available schematics. Can 
be interfaced for use as letier-gualiiy printer S255. Also, TRS-a5 
ModeF F 64k system with Level IJ BASIC, includes expansion In¬ 
terface, keyboard with numeric keypad, monitor with built-m 
audio circuits, power supplies, tape recorder, manuals, games, 
and utiFIties: S650 or best offer. Jack Bozzuffi, 328 Bucknell 
Ave., TurnersvlFle, HJ 08012. [609] 228-3385. 

FOR SALE: SwTPC 6e/A computer 40K RAM with serial and 
paralleF I/O, three diskdrives, and Percom Graphics board with 
extras including software: S1000 or best offer, D. Melbarde. 
105 Christopher 5r,, HacketUtown, ISFJ 07040, [2011052-9389 
FOR SALE: SwTPC 6800 with 28K RAM, 4iC EPROM pro- 
grammeffcard, one serial and three parallel HO cards, dual 
SlA-iiTfCh floppy disks. ADM-3A terminal. Novation modem, 
and software: SIOOO. Ken Staton. FOB 10490. Stanford. CA 
94305. [415] 856-8147 

FOR SALE: Apple ill programs for sale or trade Send for lisl 
E. Foreman, Box F, Mobile. AL 36601. 
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Cann 

22 

366 
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Pournelle. A, 
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384 
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Barber 
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FOR SALE: Digital Group Z-80 system with 26K memol 
two PhkJecks. llO board, keyboard, monitor. MaxiBASJC, 
Digital Group games, and dress-tan cabinet. Interfaced I 
Sanders 33 30 printer Everything is fully operatfOnal. compla 
documentation included. Compieie ^lem with printer; S7^ 
Steve Irard, 3090 Shady Lane. Columbia. SC 29206. (S' 
787-8523 

WANTED: Sonwone to make a printed-circuit board for| 
micrDComputer, Mike Graff. 1716 Davis Ave., Grinnell. 
50112 

FOR SALE: Ohio Scientific CTP with SK RAM Micros 
SASIC plus 6502 monilof in ROM. includes all cables aj 
manuals for cassette operation. A dozen programs IncJudef 
S300. Video monitor available: S05. David Ellis IF, lOt Sh3| 
Lane, Wabash, IN 46992. 

WANTED: Assemb^-language program for IBM PC speci| 
character substiiuiion on monochrome display adapter 
enable sdbstiturion of IBM PC high ASCII characters [120 | 
255] for normal characters only on display, not m prograrr 
files, or to printer If special characters are sent to some pr| 
grams [e,g.. Wordstai) they are taken as control charactej 
Believe interrupt-decimal 16 and service codes decimal 30 a| 
34 are key. Alan Fiske. 5107 South Blacksione Apt. SO 
Chicago. IL 60615 
FOR TRADE; Send a list of Apple software (Urifitles. gam^ 
word processing, etc.] and 1 will send you mine. Send SASE. Jij 
Myhre, [7 South Dr., East Brunswick. NJ 0883 6. 


Real-Time Builders 
Vote for Clarcia 

The July BOMB tally reveals Steve I 
Ciarcia to be first in the winner's cir-l 
cle with his article, "Build the RTC-4| 
Real-Time Controller.'' The author of I 
the Circuit Cellar takes the Siool 
prize. Second place In the winner's] 
circle is Jerry Pournelle's User's Col- j 
umn entitled "Interstellar Drives, 
Osborne Accessories, DEDICATE/1 
32 , and Death Valley" The doctor 
will be awarded S50, And Mark 
Dahmke's article, "CP/M Plus," takes 1 
third place in our monthly count¬ 
down. 


Correspondence 

Address all editorial correspondence to the editor 
at BYTE. BOB 372, Hancock. NH 03449 Unaccept¬ 
able manLfSCfppts will be returned if accompanied 
by suffrcrent first-class postage. Not responsible for. 
lost manuscripts or photos. Opinions.expressed by 
the authors are not necessarrfy those of BYTE En¬ 
tire contents copyright Te) 1 9B3 by BYTE Publics- 
tFons fnc All rrghts reserved Where necessary, per¬ 
mission rs granted by the copyright owner for librar¬ 
ies and others registered with the Copyright 
Clearance Center fCCC) to photocopy any articfe 
herein for the flat fee of S l 50 per copy of the arri' 
cle or any part thereof Correspondence and pay¬ 
ment should be sent directly to the CCC 21 Con¬ 
gress St , Salem. MA 03 970. Specify fSSN 0360- 
5280/83 S f 50. Copying done for other than per¬ 
sonal or inremal reference use witt'i.oLit the permPs- 
sion of McGraw-Hil[ rs prohibited, f^equests for 
special permission or bulk orders -should be ad¬ 
dressed to the publisher. BYTE® iS; available tn 
mrcroform from University Microfilms [ntemationaf. 
300 North Zeeb Rd., Dept: PR, Ann Arbor, Wr 
48106 USA or 36 Bedford Row, Dept PR. London 
WC1R 4EJ England. 
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550 INTERFACE INC. 312 

551 INTERFACE INC, 312 

" INTERSTATE ELECTRONICS 
320 WC1 

238 INTEHTEC DATA SYS. 10, 11 

239 ISE/MICRO DATA BASE 551 

240 J.C.SYSTEMS 20 

241 JADE COMP,PROD. 644, 645 

242 JADE COMP.PROD. 040, 647 

243 JADE COMP.PROD. 648, 649 

244 JAMECO ELECTR. 654, 655 

* JAMES FOX ASSOC. 612 

245 JAMES LW 3 ASSOC. 416 
" JANUS 32A 

248 J DR M 1C RO DEVI C ES 663 

247 JOR MICRODEVICES 664, 665 

248 iOR MICRODEVIOES 688, 667 

249 JOR MICRODEVICES 663 
544 JE COMPUTER 92 

250 JUKI INDUSTRY OF AM 366 

251 JVB ELECTRONICS 628 

252 K&R COMPUTER CO.LTD. 832 

253 KADAK PRODUCTS 102 

254 KADAK PRODUCTS 410 
540 KAYPR0 554,555 

265 KELLY COM (^.SUPPLIES 832 

256 KELLY COMP.SUPPUES 634 

257 KENSINGTON MICROWARE 332 

258 KENSINGTON MICRO WARE 375 

259 KERN PUBLICATIONS 202, 203 

261 KEY TRONIC CORP. 465 

262 KING SOFTWARE 662 

263 LABORATORY MICROSYS. 612 

264 LAREMINC,414 

265 LARK SOFTWARE 618 
555 LAWSON LABS 662 

266 LEADING EDGE PROD. CHI 

267 LEHMANN & ASSOC, 470 
266 LEX3COMP DATA SYS. 630 

269 LIBERTY GROUP INC. 493 

282 LIGO RESEARCH 357 
‘ LINK 320 SE3 

270 LfNTEK INC. 568 

271 LOCKHEED DIALOG 505 

272 LOGICAL DEVICES 20 

273 LOGICAL MICROCOMPUTER 296 

274 LOMAS DATA PRODUCTS 647 

275 LOTUS DEVELOPMENT 249 

276 LSI JAPAN CO. 614 

535 LUNG HWA ELECTRONICS 90 

277 LYBEN COMP.SYS. 622 

278 LYBEN COMP.SYS. 624 

279 LYBEN COMP.SYS. 526 

280 LYCO COMPUTER 109 

281 MACROTECH INT'L 477 

283 MAGIC COMPUTER CO. 309 
285 MANNESMANN TALLY 407 
236 MANX SOFTWARE 136 

287 MARITIME SOFTWARE ASSOC. 624 
233 MARYMAC INDUSTRIES 832 

* MC-P APPLICATIONS 422 

‘ MCGRAW+IILL BOOKSTORE 583 
239 MEGABYTE INDUSTRES 612 

290 METCHEMINTLCORP. 269 

291 METASOFT CORP. 471 

293 MICRO AGE COMP.STORES 
INC. 237 

301 MICRO CRAFT 34, 35 

294 MICRO DATA SUPPUES 326 

295 MICRO MANAGEMENT SYS. 533 

561 MICRO MART 368 

296 MICRO MART 630 

297 MICRO MINT 573 
290 MICRO WEST 553 

299 MICRO WORKS, THE 441 
419 MIORODYNAMICS632 

302 MICROHOUSE 97 

303 MICROMAIL 610 

304 MiCROMATlON 464 

305 MICROMAX SYS. 103 

306 MICROMAX SYS. 103 

562 MICROPER1PH.CORP.THE 366 

307 MICROPROCESSORS UNLTD. 620 
‘ MICROSOFT (CPD) 161 

“ MICROSOFT ^CPD 475 
306 MICROTAX 167 

309 MICROTECH EXPORTS 214 

310 MICROTYPE 403 

311 MICROWARE 196 

300 MICROXPRESS 458 

312 MILLER,J.W. 624 

‘ MINISCRIBE 320 SW2 

313 MINOLTA CORR 510, 511 
" MITRE CORP. 320 NE3 

314 MITSUBA178 

315 MONUMENT COMPUTER 
SERV. 474 

563 MORE 388 

316 MORROW 18, 17 

317 MOUNTAIN VIEW PRESS 243 
310 MTI SYSTEMS CORP, 236 

319 MULTIMICRO COMPUTER 313 

320 MULTTTECH ELECT. 09 

321 MULTITECH ELECT. 91 

322 MULTITECH ELECT. 93 
" MUSYS177 

" NATL SECURITY AGENCY 
320 NE1 
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NAVAL Am DEV.CTH. 320 NES 

527 

PROGRAMMING INTU 435 

427 

SLR SYSTEMS 624 

473 

TINNEY, ROBERT GRAPHICS 67* 

* 

NAVAL UNDEFWVATER SYS. 320 

528 

PROGRAMMING INT'L 436, 437 

428 

SLR SYSTEMS 418 

474 

TITAN TECHNOLOGY 455 1 


NE2 

529 

PROGRAMMING (NTL. 438 

429 

SQJDEflCOMPETTnVE EDGE 484 

475 

TOPAZ INC. 303 1 

325 

NEC HOME ELECTR.USA 444, 445 

380 

PROMETHEUS PRODUCTS 495 

547 

SOFTUNE425 

476 

TOSHIBA AMERICA INC. 442 1 

3S3 

NEC HOME ELECTR.U5A 183 

382 

PURCHASING AGENT. THE 302 

430 

SOFTRENT 620 

477 

TOSHIBA AMERICA INC. 443 1 

* 

NETWORK CONSULTING INC. 139 

384 

QUADRAM CORP. 15 

432 

SOFTWARE ARTS 128, 129 [ 

478 

TRAK CO., THE 265 1 

* 

NETWORK COI^LTING INC. 563 

385 

QUADRAM CORP. 75 

433 

SOFTWARE BANC 206, 207 

479 

TRANSACTION STORAGE 1 

327 

NETWORK INC. 245 

386 

QUADRAM CORP. 363 

435 

SOFTWARE DEV.CORP. 146 


SYS. 121 1 

32B 

NEWTECH CO. LTD. 558 

387 

QUANT SYSTEMS 630 

436 

SOFTWARE DIGEST 426, 427 

489 

TRANSTAR 145 1 

329 

NORTH STAR COMPUTERS 373 

388 

QUARK ENGINEERING 314, 315 


SOFTWARE GUILD 278, 279 

481 

TRANSTAR 539 1 

330 

NORTHWEST DIGITAL SYS. 150 

369 

QUBIE DISTRIBUTING 81 

# 

SOFTWARE OF THE MONTH 

482 

TRISTAR DATA SYS. 212 1 

331 

NOVATIONJNC. 123 

664 

QUBIE DISTRIBUTING 189 


CLUB 100 

483 

TSK ELECTR.CORP, 345 1 

* 

NRI SCHOOLS ELECTRDIV. 513 

390 

QUELO 562 

437 

SOFTWARE SERVICES 289 

484 

TSL 262 1 

332 

O^HANLON COMP.SYS. 517 

* 

QUEUE LIMITED 620 

438 

SOLUTION WARE CORP. 626 

488 

U.S. MICRO SALES 640, 641 1 

333 

OFFICE NETWORKS CORP, 628 

391 

R.C, ELECTRONICS 473 


SONfCRAFT 320 NE7 

485 

U.S. ROBOTICS 18 1 

334 

OLYMPIA U.S.A. INC. 277 

392 

R.C ELECTRONICS 473 

439 

SPECTRON INSTRUMENT 616 

489 

UNIFIED SOFTWARE SYS. 470l 

335 

OLYMPIC SALES 557 

393 

R.R.SOFTWAREl1t 

* 

SPERRY 320 SE4, SWI 

490 

UNIPRESS 387 1 

336 

OMNI RESOURCES 643 

394 

RADIO SHACK CIV 

440 

SPRINGER-VELAG 276 

491 

UNIVERSAL COMP.PROO. 6141 

338 

ORYX SYSTEMS 478, 479 

395 

RANA SYSTEMS 22, 23 

441 

SPSS 550 

492 

UNIVERSAL DATA SYS. 27 1 

339 

OSBORNeMCGRAWHILL 503 

396 

RANDOM ACCESS INC. 628 

553 

STAR LOGIC 560 

493 

VANTEC 626 1 

526 

OVERLORD MONITORS 618 

397 

RANDOM HOUSE 474 

442 

STAR MICRONICS 141 

494 

VAULT COMPANY 154 1 

340 

OXFORD fNT'L INC. 546 

398 

RAP ELECTRONICS 470 

443 

STARBUCK DATA CO. 454 

495 

VECTOR ELECTR. CO. 329 1 

* 

PACIFIC COMPUTERS 188 

* 

RCA 320 NE5 

• 

STEMMOS LTD. 199 

496 

VICTORY COMP.SYS. 382, 3831 

341 

PACIFIC EXCHANGES 418,614. 

399 

RCA 340 

444 

SUNNY INTL 611 

497 

VIDEX19 1 


622, 626, 628,630,632, 634 

400 

REDDING GROUP INC. 149 

445 

SUNTRONICS 611 

498 

VISUAL TECH,INC. 449 1 

349 

PAN AMERICAN ELEC.INC. 582 

401 

REVIEW PUBLICATIONS 142 

543 

SUPERCOM 88 

499 

VLM COMPUTER ELEC. 634 1 

350 

PANASONIC iNDUSTRlAL DtV. 191 

402 

RING KING VISIBLES INC. 156 

10 

SUPERLETTER/ABHAMS 

600 

VOTRAX 549 1 

552 

PC TECHNOLOGY 564 

* 

ROCKY MT.MICRO JNC.331 


CREATIVE SERV. 618 

501 

VR DATA 531 1 

351 

PC WARE 32 

403 

ROGERS ELECTRONICS 632 

446 

SUPERSOFT 193 

602 

W.T.I. COMP.atPERIPH.PROD. 369l 

352 

PC WARE 273 

404 

ROGERS LABS 622 

447 

SUPERSOFT 195 

503 

WADSWOFTTH ELECTRONIC 1 

353 

PEACHTREE SOFTWARE 28, 29 

406 

RTL PROGRAMMING AIDS 470 

448 

SUPERSOFT 197 


PUBL5Q9 1 

356 

PENCEPT INC. 343 

406 

S 0 DIGITAL 460 

449 

SUPERSOFT 322, 323, 

504 

WANG ELECTR.PUBLINC. 224 

356 

PER SCI INC, 622 

407 

S-100 DIV. 696 CORP. 222 

451 

SWEET GUM INC. 106 

■ 

WANG LABS INC. 541 

357 

PE ROOM DATA 9 

408 

SAFEWARE 537 

452 

SWI INT'L, 569 

* 

WAREHOUSE SOFTWARE 1521 

* 

PERFECT SOFTWARE 59 

409 

SAGE COMP.TECH. 87 

453 

SYBEX 147 

508 

WASHINGTON OOMP.SERV. 401 

369 

PERFECT SOFTWARE 60, 61 

410 

SAKATA 451 

454 

SYNETIX 223 

507 

WASHINGTON COMP.SERV, 5^ 

360 

PERFECT SOFTWARE 62, 63 

411 

SCALAR ELECTRON IX (1982) 

457 

TALLGRASS TECH. 69 

508 

WESPER MICROSYSTEMS 201 

361 

PERFECT SOFTWARE 64, 65 


INC. 632 

458 

TATUM LABS 816 

509 

WESPER MICROSYSTEMS 201 

375 

PERSONALIZED COMPUTER 

412 

SCM ALLIED PAPER 85 

459 

TAURUS COMP. PROD.INC. 194 

* 

WESTICO INC. 411 


PAPER 626 

413 

SCM CORP. 252 

460 

TAYCO BUSINESS FORMS 488 

510 

WHITESMITHS LTD. 462 

363 

PETRO-LEWIS FUNDS INC. 412 

■* 

SCOTTSDALE SYSTEMS 389 

472 

TDI 356 

511 

WILLIAMS, MARK CO. 536 

365 

PHACT ASSOC. LTD. 568 

414 

SCREENWARE 626 

481 

TDK ELECTRONICS 415 

512 

WINTEK CORP. 824 J 

366 

PHASER 119 

415 

SEEQUA COMP.CORP. 6 

* 

TECHNICAL SYS.CONSLTNS. 206 

513 

WORLDWIDE COMPSUPPLIES 47^ 

367 

PHONE l,INC. 417 

416 

SEMI DISK SYSTEM 196 

* 

TEKTRONIX INC. 319 

515 

WYSE TECHNOLOGY 409 

368 

PICKLES 6 TROUT 230 

417 

SENTINEL COMP. PRODUCTS 24 

463 

TELECON SYSTEMS 336 

516 

X COMP 453 

369 

PMI ASSOCIATES 614 

418 

SEXTANT MAGAZINE 333 

464 

TELETEK ENTERPRISES 25 

517 

XEROX EDUCATION PUBL 457 

370 

POOR PERSON SOFTWARE 626 

420 

SQL HOMALITE 234 

465 

TELfTEX COMMUNICATIONS 469 

515 

XIDEX MAGNETICS 250, 251 

371 

PRACTICAL PERtPH. 247 

362 

SHARP ELECTRONICS 419 

466 

TERMINALS TERRIFIC 579 

136 

XL SYSTEMS 618 

372 

PRINCETON GRAPHIC SYS. 179 

421 

SHARP ELECTRONICS 490 

467 

TEXAS COMP.SYS, 221 

520 

YIELD HOUSE 116 

373 

374 

PRINTER STORE. THE 519 

PRIORITY ONE 656,657, 658, 659. 

660, 661 

423 

424 

SIEMENS COMM.SYS.ING. 168,169 
SIERRA DATA SCIENCES 57 

SIGNUM SYSTEMS 618 

469 

548 

TEXAS INSTRUMENTS 338, 339 
THOUQHTWARE INC. 423 

THREE M COMPANY 271 

521 

ZOBEX4S7 

376 

PROF. SOFTWARE PROD. 181 

* 

SILICON SPECIALTIES 450 

3 

THREE MTRENOCOM, 359 
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PROGRAMMERS SFTW. EX. 232 


SIMPLIWAY PROD. 618 

470 

THUNDERWABE CORP. 634 

directi}/ wim com; 


BYTE ADVERTISING SALES STAFF: 1 

J, Peter Huestlif Advertising Sales Manager, 70 Main Street, Peterbtiroiighw N.H. 034SB Tel (6031} 924-9281 1 

NEW ENOLANb 

ME, NH, VT, MA, ill 

SOiJTHEAST 

NC SC, GA. FL. AL, TN, 

SOUTHWEST, ROCKY MOUNTAIN 

SOLITH PACIFIC 1 

Paul McPherson, ir. |fr17j 242-1 fee 

Maggie McClelland 14041 231-0626 

UT, CO. WY, OK, TX, AH, MS, LA 

Karen Niles |213| 4S0-S243, 4B7-1t60| 

McGraw'>4lll PubUcatlons 

McGraw-Hill Publications 

Alan Morris (2141 451-2440 

McGraw-Hill Puhlkratlons ■ 

607 Boylston Street 

4170 Ajhford Dun woody Road -Suite 420 

McGraw4-llll Publications 

3333 WRjhlre Boulevard #407 m 

eotion. MA 02116 

Atlanta, GA 30319 

Preston wood Tower - Suite 907 

Los Angeles. CA 90010 ■ 

ATLANTIC 

MIDWEST 

SI SI Belcllne 

Dallas, TX 7524D 

Southern CA, AZ, NM, LAS VEGAS 1 

NJ INORTHJ, NY. NYC, CT 

Eugene Duncan |212| 997-2096 

!L, MO. KS, lA, ND, SD, MN, Wl, NB 

Jack Anderton 13121 751-1740 
McGraw-Hill PuNIcatlDns 

NORTH PACIFIC 

Page Goodrich |714| 557-6292 I 

McGraw-Hill Pubilcatlons I 

McGraw-HIIJ Publications 

HI. WA, OR, ID, MT, NORTHERN CALIF, 

3301 fled Hill Ave 1 

1221 Ave of the Americas - 39th Floor 

Blair Building 

NV (EXCEPT LAS VEGASf W. CANADA 

Building #1, Suite 222 1 

New York, NY 10020 

645 N. Michigan Ave 

Chicago, IL 6061 1 

GREAT LAKES, OHIO REGION 

David Jern |4151 362-4600 

Costa Mesa. CA 92626 1 

Dick McGurkJ212| 997-354S 

McGraw-Hill Publlcadons 

McGraw-Hill PubllcaEioni 

425 Battery St. 

San Francisco. CA 94111 

Poit Card Mallingi 1 

National I 

1221 Ave of the American - 39th Floor 
New York. NY 10020 

ML OH, PA lAlLEGHENYf, KY, IN. 
EASTERN CANADA 

6111 McAfee (415] 9«40«24 

Bradley Browne f60f| 924-9211 1 

BYTE Publications 1 

EAST 

Dennis Riley |3131 352^760 

McGraw-Hlir Pubircatlons 

McGraw-Hill PubMcatfons 

1000 Eiwed Court - Suite 225 

70 Main Street 1 

Peterborough, N,H. 03458 1 

PA lEASTf, NJ |SOUTH|, MD, VA, W. VA. 

DE. O.c. 

Daniel Ferro |21S| 496-3433 

McGraw-Hill Publications 

Three Parkway 

PhriaPeJ^hla. PA T9102 

4000 Town Center - Suite 770 

Southfield, Ml 4B07S 

Palo Alto, CA 94303 

WEST COAST SURPLUS AND RETAIL 
ACCOUNTS 

Tom Harvey (805| 964-1577 

3463 State - Suite 256 

Santa Barbara, CA 93105 


International Advertising Sales Representatives: 


Mr. Har>s Csokqr 
PublJmedfa 
ReJsnerstrasse 61 
A-1037 Vienna. Austria 

Mrs. Gurit Gepner 
McGraw~HJir Publishing 
1T5 Yosephtal St. 

Bat Yam, Israel 
866 561 321 39 

Mr. rrlt;r Krusebecker 
McGraw-Hill Publishing Co. 
Liebigstrasse 27C 
D-6000 Frankfurt/Maln 1 
West Germany 
72 01 61 


Mrs. Maria Sarmlento 
Pedro Telxclra S. Off. 320 
Iberia Mart T 
Madrid 4, Spain 
45 S2 691 

Mr. Andrew Karnig 
Andrew Karnig & Associates 
Kungsholmsgatan 10 
112 27 Stockholm, Sweden 
08 51 68 70 

Mr. Michael Sales 
McGraw-Hill Publishing Co. 

1 7 rue Georges Bizet 
F 75116 Paris 
France 
720 33 42 


Mr. Arthur Scheffer 
McGraw-Hill Publishing Co. 

34 Dover St. 

London WlX BRA 
England 
Of 493 1451 

Mr. Elio Gonzaga 
McGraw4lllf Publishing Co. 

Via Baracchlnl 1 
20123 Milan, Italy 
86 90 617 

Sea vex Ltd. 

OS-49IS0 Tanglln Shopping 
Center 

19 Tanglln Rd. Singapore 1024 
Republic of Singapore 


Sea vex. Ltd. 

Room 102> Yu Yuet Lai Bldg. 
43-SS Wyndham St. Central 
Hong Kong 

Akira Wagata 

Nlkkel/McGraw-HlII PubJJahing 
Co. 

1-1 Ogawamachl 
KarKla 
Chlyoda-Ku 
Tokyo lOI, Japan 


672 October 1983 © BYTE Pubikatiorts Inc. 













History will record as a profound irony 
that the most powerful word processing package 
ever created for the IBM® Personal Computer 
wasn’t created by IBM. 


LEADING EDGL' 

Leading Edge Products Inc., Portune 1300 Division, Z1 Highland Circle, Needham Hdghrs, Mass. 021^ (800) 343-3436 (61?) 44^'6762 
Headquarters and Retail Division* 225 Turnpike Street, Canton^ Mass. 02021 (600) 343-6833 (617) 82.8-S150 

is a regtsrerfsd rrgdcnnreirk crflniernational Busifle!L'iMa£:blrb|»,Corpaf3tiari. 

Circle 266 on inquiry card. 


MAJOR NEW-PRODUCT ANNOUNCEMENT! 

RADIO SHACK’S MOST POWERFUL 
COLOR COMPUTER 
EVER! 



The Heart of a Sophisticated, Disk-Based Color Graphics System 


Perfect System for the Advanced Programmer. 
I Double your programming power with our new TRS-80 
I Color Computer—now with 64,000 characters of mem¬ 
ory! There's even a new electric typewriter-quality key¬ 
board in a compact, white case. With this professional 
computer, you can access 32K memory and create de¬ 
tailed charts, diagrams and animation using the powerful. 
' built-in Extended BASIC language—or experience the 
full 64K with our new, advanced programming tools! 

i- Comprehensive Disk Operating System. Add a new 
!. Color Computer Disk Drive (26-3029, $399.95) and you 

‘ can step up to our new OS-9 with Editor/Assembler 

i (26-3030, $69.95). OS-9 is a real-time disk operating sys- 
' tern that accesses the entire memory qf the 64K Color 
Computer. It supports multi-tasking, and offers 40 utility 
I programs, as well as a full-featured editor/assembler to 
I let you create assembly language programs with speed 
' and efficiency. System programs are written in assembly 

" language, except for some utilities written in the C 
L language. 


Professional Computing at a Low Cost. This superb 
TRS-80 trio lets you enjoy unsurpassed power and flexi¬ 
bility in assembly language and color graphics prpgram- 
ming. The complete system—including the 64K 
Extended BASIC TRS-80 Color Computer, OS-9 operat¬ 
ing system with editor/assembler and Color Disk Kit—is 
just $869.85! 

Discover a TRS-80 Color Disk System! To find opt 
more, stop in today at your nearest Radio Shack 
Computer Center, participating store or dealer—and ask 
for a demonstration! 



The biggest name in little computers'' 

A DIVISION OF TANDY CORPOHATION 

Prices apply Bl participating Radio Shack stores and dealers. 
Circle 394 on Inquiry card. 
















